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SHIP  C  FAILURE  MODE  SUMMARIES  AND 
DETAILED  FMEA 
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1  St  i  s"  ~GR  A.ii 
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SUMMARY  OF  SHIP  C  SYSTEM  FAILURE  EFFECTS 
1.1  to  1.3  Control  Transfer  Logic 


P.X  SYSTEM  FAILURE  EFFECT  PHEA  ITEM  MO. 


P.  1  Propulsion  systets  goes  to  idle;  l.lj  IB 
lose  way  on  vessel. 

P.2  Lose  all  control  capability  l.i«  10L,  13B,  ISA,  41A,  42A 

fro*  bridge  and  control  trans-  1.2:  IB,  2A,  3B,  48,  5A,  6 
fers  to  bridge  not  possible. 

P.3  Lose  all  control  capability  1.1:  11B,  14B,  13B,  40A 

fro*  EE  and  control  transfers  1.2:  9A,  10 

to  ER  not  possible. 

P.4  Lose  all  control  capability  1.1:  10A,  42B 

fro*  Eft  and  local  stations:  1.2:  3A,  4A 

control  transfers  to  these  sta¬ 
tions  not  possible. 

P.5  Lose  all  control  capability  1.1:  39A,  4.'iB,  44b 

fro*  bridge  and  EH ;  control 
transfers  to  these  stations  not 
possible. 

P.6  Lose  all  control  capability  1.1:  HA 

f roc  bridge  and  local  stations; 
control  transfers  to  these  sta¬ 
tions  not  possible. 

P.7  Control  cwuld  not  be  trans-  1.1:  38A,  43A,  44A 

ferred  to  local  station.  1.2:  7B 

P.8  Control  erroneously  trans-  1.1:  34B 

ferred  to  bridge. 


SUMMARY  OF  SHIP  C  SYSTEM  FAILURE  EFFECTS 
1.1  to  1.3  Control  Transfer  Logic 


P.X 

SYSTEM  FAILURE  EFFECT 

FHEA 

ITEM 

to. 

P.9 

Two  or  more  stations  simul¬ 
taneously  in  control . 

l.li 

12, 

13A, 

14A 

P.10 

Ho  station  in  control  transfers 

1.1: 

35, 

36. 

37B,  38B,  39B,  40b,  41 B 

possible. 

1.2: 

SB, 

7A, 

8,  9B 

P.ii 

System  coses  up  in  indetenti- 
naot  state  at  systew  start-up. 

1.1: 

29 

P.  12 

Lose  bridge  or  ER  transfer 

1.1: 

2A, 

JA, 

20A,  31B,  32A 

boner. 

1.3: 

1*. 

2B 

P.13 

False  bridge  or  ER  transfer 

1.1: 

26: 

38, 

31A.  32B,  33A 

buzzer. 

1.3: 

1A, 

2A 

P.14 

Lose  station  in  control  laap  at 

1.1: 

4A, 

5A, 

6A,  7A,  >A,  23A, 

24B, 

28A 

1  or  sore  locations. 

1.3: 

30, 

«B, 

58,  6B,  7B 

P.  15 

False  station  in  control  lamp 

1.1: 

48, 

so. 

6B,  7B.  8B,  20B, 

21A, 

22B, 

at  1  or  xore  locations. 

27A 

1.3: 

3A, 

4A, 

SA,  6A,  7A 

P.16 

Lose  station  in  control  trans¬ 

1.1: 

9A 

fer  acknowledge  lamp  indica¬ 
tion. 

1.3: 

•b 

P.  17 

False  station  in  control  trans¬ 

1.1: 

9B 

fer  acknowledge  lamp  indica- 

1.3: 

•A 

tion. 


24A,  2SA,  26B, 


l.li  ISA, 


P.18 


Lose  control  transfer  in  pro¬ 
cess  leap  indication  at  1  or 
•ore  stations. 


16B,  17B,  186,  19B,  216,  22A,  25B,  26A 


SUMMARY  OF  SHIP  C  SYSTEM  FAILURE  EFFECTS 
1.1  to  1.3  Control  Transfer  Logic 


t.z 

SYSTEM  FAILURE  EFFECT 

FK£A 

ITEM 

HQ. 

P.19 

Premature  lamp  indication  that 
control  transfer  process  has 
been  completed. 

1.1* 

138, 

UA,  17A,  ISA,  19A 

P  0 

Do  effect. 

1.1* 

1A, 

27B,  28B,  30B,  34A,  37A 

1.2* 

IK, 

2B 

I 

V-. 


21  «*  2-1  ***h.  and  ciutch  Control 


SYSTEM  failure  ^fect 


(WEA  ITEM  ao. 


P.I 

P,  2 


P.i 


P.4 


P.S 


P.6 


P.  7 


P.8 


P.9 


Propulsion  vyete* 

lose  May  on  vessel 


goes  to  idle; 


One  engine  Mould  shutdown. 


toe  eogi  ae  would  shutdown  wftef 
shutdown  override  not  in  */fet 


•'vms.u  trc-i, *  uccn 

when  bridge  in  control. 

One  engine  would  de-clutch 
when  er  in  control . 

Owe  engine  would  not  shutdown 
it  auto  shutdown  condition 
occurred.  (Reduction  gear  L  a 

etc??"*  l0*'  <Wein<t  over*pe«d 


2.1t  IB 


2. It 
2.2s 

2.  3: 

?A'  **'  i2A*  i7h>  22k 

j;  ss.  s«a,  «,  65b 

(A,  58,  (A,  7a,  83 

2.1s 

2.  Js 

52:  "5:  IIS-  “*■  ”*•  >•».  »* 

2. It 

2.2t 

10* 

»8,  21, 

J3.  368,  35B, 

2.2; 

(9* 

2.2t 

(7a  , 

2.1s 

2.2: 

2,  3t 

108,  11*.  l2#t,  22a 

5fiA 

2b,  8A 

toe  nngine  could  not  be  shut¬ 
down  via  emergency  stop  or  en¬ 
gine  atop  P.a.  switch. 


One  engine  could  not  be 
started. 


2.1s 
2.2, 
2 . 3 1 

2. 1, 
2.2: 
2. lx 


*B 

51. 

52A, 

.  65  A 

48. 

5A, 

(8 

2A, 

18. 

4b,  : 

7A. 

49. 

50a, 

18, 

28. 

3B 

78,  JIB 
548,  62, 


(38, 


«,  61 A 


SUMMARY  Of  galP  C  SYSTEM  FAILURE  EFFECTS 
2.1  to  2.3  Engine  and  Clutch  Control 


SYSTEM  PATUBSE  EFFECT  FHEA  ITEM  MO. 

P.10  One  engine  could  be  started  2.1:  2B,  1A 

when  one  or  acre  peralssives  2.2;  121,  DA,  141,  ISA.  191,  201,  22A,  23A,  25A,  2(1, 

not  set  (J.H.  pressure  low,  37,  26,  39A,  Ul,  321,  341,  151,  it,  37,  391,  491, 

L..O.  pressure  low,  etc.).  41A.  431,  44B 


p.  11 

One  engine  could  be  started 
with  its  clutch  engaged. 

2.1; 

2.2: 

31A 

CIS 

P.  12 

One  engine  could  be  started 
when  an  engine  shutdown  condi¬ 
tion  exists. 

2.2: 

SOB 

P.13 

One  engine  could  be  started 
when  its  barring  gear  is  en¬ 
gaged. 

2.2: 

54A 

P.  14 

One  engine  could  not  be 

Clutched  in. 

2.1: 

2.2: 

21A.  238,  24A 

68,  46A,  58,  598 

P.15 

One  engine  could  not  be 
clutched  In  fro*  £». 

2.1: 

2.2: 

19B 

70,  71B 

P.16 

One  engine  could  not  be 
clutched  in  fro*  bridge. 

2.1: 

2.2: 

208 

72,  71B 

P.  17 

One  engine  could  not  be 
clutched  in  unless  other  en¬ 
gine  is  clutched  in. 

2.1: 

28b 

P.18 

One  engine  could  not  be 
clutched  in  when  the  other  en- 

2.1: 

26B,  27A,  298 

g i ne  is  running. 


SJWifcHY  OF  SHIP  C  SYS  TEH  FA  II,  IKS  EFFECTS 
2,1  to  2.)  Ermine  and  Clutch  Control 


V 

u\ 


SYSTEM  FA I LUKE  EFFECT 

P.  IS  One  engine  could  not  be  de- 
cl utched . 

p.20  One  engine  could  not  be  de¬ 
clutched  {to*  ER. 

P.21  One  engine  could  not  be  de¬ 
clutched  l roe  bridge. 

P.22  One  engine  could  be  clutched  In 
when  one  or  nre  peralssives 
not  net . 

P.21  One  engine  could  be  clutched  In 
without  regard  for  engine  speed 

P-2*  One  engine  coaid  be  clutched  la 
when  redaction  gear  burring 
gear  engaged. 

P- 25  One  engine  would  stay  clutched 
in  following  emergency  stop. 

P.26  One  engine  stays  clutched  in 
whenever  the  two  engines  are 
in  sync. 

P.27  One  engine  stays  clutched  In 
when  Eft  in  control. 

P.28  One  engine  stays  clutched  in 
when  bridge  in  control. 


FKEA  ITEM  *>. 

2.1s  1*A,  ISA,  1»A,  28a,  29A,  10A,  J3B 

2.1s  ISA,  1  IB,  ISA 

2-I|  17B 

2.2s  66,  678 

2.1s  16B 

2.2s  <8,  69b 

2.1s  24B 

2.2s  47,  48b 

2,1s  26* 

2.2:  BA 

2.2s  59* 

2.1:  UA 

2.1:  27B 

2.2s  71 A 

2.2:  73a 


% 


SUMMARY  OF  SHIP  C  SYSTEM  FAILt«E  EFFECTS 
2.1  to  2.3  Engine  and  Clutch  Control 


SYSTEM  FAILURE  EFFECT 

FMEA 

ITEM 

NO. 

P.29 

One  engine  starts  spontane¬ 
ously. 

2.1s 

2.2s 

2.3s 

4A 

7B, 

1A. 

63A 
2A,  : 

P.  30 

Lose  manual  override  of  auto 
engine  shutdown. 

2.2j 

45. 

46  A 

P.  31 

Lose  split  mode  operation 
capability. 

2. It 

32B 

P.  32 

Lose  engine  barring  gear  en¬ 
gaged  annunciator. 

2.  li 
2.3: 

53. 

1(B 

6B 

P.  33 

Palae  engine  barring  gear  en¬ 
gine  annunciator. 

2. It 
2.3: 

SA, 

16A 

6A 

P.  34 

Lose  reduction  gear  barring 
gear  engaged  annunciator. 

2.l! 

? .  3 1 

238 

138. 

,  14B 

P.35 

Palse  reduction  gear  barriag 
gear  engaged  annunciator. 

2.1: 

2.3: 

23A 

13A. 

14  A 

P.  36 

Lose  engine  RPM  meter. 

2.2: 

2 

?.  37 

lose  engine  stop  annunciator. 

2.2: 

38, 

43 

P.  38 

False  engine  stop  annunciator. 

2.  2i 

3A, 

4A 

P.  39 

Lose  engine  start  annunciator. 

2.2: 

5B, 

6B 

P.40 

False  engine  stop  annunciator. 

2.2; 

5A, 

6A 

P.41 

Lose  P.C.  pressure  gauge. 

2.2; 

11 

;  ,  <-  SYSTEM  FAILURE  EFFeci 

2-1  to  2.3  Engine  4nd  Clutcb  Co"'~’ 


P.42 

P.43 

P.44 

P.45 

P.46 

P.4? 

P.  48 

P.49 

P.SO 

P.lt 

P.52 

P.53 

P.54 


system  failure  eppect 

FHEA 

ITEM 

Lose  P.o.  pressure  annunciator. 

2.2s 

13D 

False  p.o.  pressure  annunciator 

.  2.2s 

13C 

Lose  engine  L.O.  pressure 
gauge. 

2.2s 

1? 

Los*  engine  L.O.  preasure 
annunciator. 

2.2s 

1»0 

False  engine  L.O.  pressure 
annuncistor . 

2.2s 

19C 

"°8®  rocker  L.O.  pressure 
annunciator. 

2.  2s 

220 

False  rocker  L.O.  pressure 
annunciator. 

2.2s 

22C 

lose  J.H,  pressure  annuncistor. 

2.2s 

250 

False  J.M,  pressure  aonuncis- 

2.2: 

25C 

Lo*e  •*•**-  temperature  gauge. 

2.2» 

29 

^se  J.«.  temperature  annuncla- 

2.2s 

no 

cfator?'"-  t“peratu**e 

2.2s 

31C 

Lo**  inj-  coolant  pressure 
annunciator. 

2.2s 

J40 

SUMMARY  OP  SHIP  C  SYSTEM  FAILURE  EFFECTS 
2.1  to  2.3  Engine  end  Clutch  Control 


SYSTEM  FAILURE  EFFECT 

FMEA 

ITEM  HO 

P.  55 

False  inj.  coolant  pressure 
annunciator. 

2.2: 

34C 

P.  56 

Lose  inj.  coolant  temperature 
gauge. 

2.2: 

38 

P.57 

Lose  inj.  coolant  temperature 
annunciator. 

2.2: 

4QD 

P.58 

False  Inj.  coolant  temperature 
annunciator. 

2.2: 

40C 

P.  58 

Lose  reduction  gear  L.O.  pres¬ 
sure  annunciator. 

2.2: 

430 

P.60 

False  reduction  gear  L.O.  pres¬ 
sure  annunciator. 

2.2: 

43C 

P.61 

Lose  CPP  hydraulic  pressure 
annunciator. 

2.2: 

48D 

P.62 

False  CPP  hydraulic  pressure 
annunciator. 

2.2: 

48C 

P.63 

Lose  engine  overspeed  annuncia¬ 
tor. 

2.2: 

57B 

P.64 

False  engine  overspeed  annun¬ 
ciator. 

2.2: 

57A 

P.65 

Lose  engine  shutdown  annuncia¬ 
tor. 

2.  3: 

9B 

P.66 

False  engine  shutdown  annun¬ 
ciator. 

2.3: 

9A 

SUHMA8*  OF  SHIP  C  SYSTEM  FAILURE  EFFECTS 
2.1  to  2.3  Engine  and  Clutch  Control 


SYSTEM  FAILURE  EFFECT 

FMEA 

ITEM 

HO. 

P.67 

Lose  shutdown  reset  indication. 

2.3s 

12B 

P.68 

False  shutdown  reset  indica¬ 
tion. 

2.3: 

12A 

P.69 

L6se  clutch  engaged  indication. 

2.3: 

m 

P.  70 

False  clutch  engaged  indica¬ 
tion. 

2. 3: 

17A 

P.71 

Ho  effect. 

2.1: 

2.2: 

U 

46B 

P.72 

One  engine  stays  clutched  in 
whenever  peralssives  are  set 
(fiat  pitch,  thrust  control  at 
Jtero,  etc.). 

2.1, 

m. 

20A, 

I 

C 


\ 


25A 


SUMMARY  Of  SHIP  C  SYSTEM  FAILURE  EFFECTS 
3.1  to  3.3  Mode  Control 


SYSTEM  FAILURE  EFFECT 

FM£A 

ITEM  HO. 

p.l 

Propulsion  system  goes  to  idle; 
lose  way  on  vessel. 

3.1: 

3.2: 

3.3: 

IB,  IA.  12A,  : 
15B,  16B 

12B,  14B,  16b, 

P.2 

Same  as  H  above  except  auto 
cruise  mode  only. 

3.1: 

18B 

P.  3 

Same  as  #1  above  except  split 
mode  only . 

3.1: 

3.2: 

3.3: 

19 

23 

24A,  240 

P.l 

Same  as  81  above  except  only 
when  Eft  In  control  In  maneuver 
mode. 

3.1: 

3.2: 

3.3: 

30,  32B 

21 

22C 

P.S 

Same  as  |l  above  except  only 
when  bridge  in  control  in 
maneuver  mode. 

3.1: 

3.2: 

3.3: 

31,  34B 

20 

22A 

P-S 

Same  as  H  above  except  only  in 
maneuver  mode. 

3.3: 

138,  23B,  23C 

P.7 

Same  as  |1  above  except  only  in 
cruise  and  Maneuver  mode . 

3.3: 

24B,  24C,  28C 

P.8 

Same  as  |1  above  except  only  in 
2-engine  cruise  mode. 

3.3: 

25A,  25D 

P.9 

as  |1  above  except  only  in 
1-engine  cruise  mode. 

3.3: 

25  E,  25H 

P.10 

Same  as  fl  above  except  only  in 
2-engine  maneuver  mode. 

3.3: 

25B,  25C 

ISA 

,  20B, 


29b,  29C 


SUMMARY  OP  SHIP  C  SYSTEM  FAILURE  EFFECTS 
3.1  to  3.3  Mode  Control 


SYSTEM  FAILURE  EFFECT 

PMEA 

ITEM 

HO. 

p.ll 

Same  as  11  above  except  only  in 

1 -engine  maneuver  mode. 

3.3-. 

25P, 

25G 

P.12 

Same  as  11  above  except  only  In 
1-engine  cruise  and  maneuver 
mode. 

3.3: 

28a 

P.13 

Lose  auto  pitch  control  when 
going  Mi. 

3.2: 

ISA 

P.  14 

Lose  auto  pitch  control  when 
going  AS. 

3.2. 

16A 

P.1S 

Lose  auto  pitch  control  when 
going  AH  and  br  In  control. 

3.2: 

17A, 

19A 

P.16 

Same  as  IIS  except  when  bridge 
in  control. 

3.2: 

18a, 

HC 

P.17 

Lose  auto  pitch  control  when 
going  AS  and  ER  in  control. 

3.2i 

17b, 

19B 

P.18 

Lose  auto  pitch  control  when 
going  AS  and  bridge  in  control. 

3.2: 

its. 

19D 

P.  19 

False  full  speed  commands  in 
auto-cruise  mode. 

3. 1 1 

ISA 

P.  20 

Palse  full  speed  commands  in 
maneuver  mode. 

3.3: 

13A 

P.21 

Palse  full  AH  commands  in 
2-engine  cruise  mode. 

3.3: 

ISA 

summary  op  ship  c  system  failure  effects 
3.1  to  3,3  Mode  control 


S¥ST EM  FAILURE  EFFECT 

FMEA 

ITEM  no. 

P.22 

S*»e  as  #23  except  in  2-engine 
maneuver  mode. 

3. 3: 

17A 

P.23 

Same  as  123  except  in  I-eng3ne 
cruise  mode . 

3-3: 

19A 

P.24 

Same  as  #23  except  in  3 -engine 
maneuver  mode. 

3.3c 

21 A 

P.25 

False  full  AS  commands  in 
2-engine  cruise  mode. 

3.3: 

15B 

P.26 

Sniue  as  #25  except  in  2-ehgine 
maneuver  mode. 

3.3: 

17B 

P.  27 

Same  as  #25  except  in  1-engine 
cruise  mode. 

3.3: 

19B 

P.28 

Same  as  #25  except  in  3-engine 
maneuver  mode. 

3.3: 

218 

P.29 

Lower  speed  than  commanded, 
1-engine  modes. 

3.1: 

1?A 

P.30 

Lower  speed  than  commanded. 

3.1: 

20 

cruise  mode. 

3.2: 

3.3: 

22 

23A 

P.33 

Higher  speed  than  commanded, 
2-engine  modes. 

3.1: 

17B 

P.32 

Uncommanded  speed  increases 
when  Er  in  control. 

3.1: 

32A 

SUMMARY  Of  SHIP  C  SYSTEM  FAILURE  EFFECTS 
3.1  to  3.3  Mode  Control 


SYSTEM  FAILURE  EFFECT 

FMEA 

ITEM  ML). 

P.33 

Uncocuianded  speed  increases 
when  bridge  in  control. 

3.1: 

34A 

P.  34A 

Speed  higher  and/or  lower  than 
commanded — maneuver  mode. 

3.3: 

I3C 

P.  34B 

Speed  higher  and/or  lower  than 
commanded — cruise  mode. 

3.3: 

230 

P.  35 

Speed  higher  and/or  tower  than 
commanded  when  bridge  in  control 

3.3: 

22D 

P.  36 

Speed  higher  and/or  lower  than 
commanded  when  SR  in  control. 

3.3: 

22B 

P.37 

Higher  AH  speed  than  commanded, 
1-engine  manevuer  mode. 

3.3: 

21C 

P.  38 

Higher  AS  speed  than  commanded, 
1-engine  maneuver  mode . 

3.3: 

210 

P.  39 

Higher  AH  apeed  than  commanded, 
2-engine  maneuver  mode. 

3.3: 

17C 

P.40 

Higher  AS  speed  than  commanded, 
2-engine  maneuver  mode. 

3.3: 

I'D 

P.41 

Higher  AH  apeed  than  comma ned, 
1-engine  cruise  mode. 

3.3: 

19C 

P.42 

Higher  AS  speed  than  commanded, 
1-engine  cruise  mode. 

3.3: 

190 

SUMMARY  OF  SHIP  C  SYSTEM  FAILURE  EFFECTS 
3.1  to  3.3  Mode  Control 


SYSTEM  FAILURE  EFFECT 

FMEA 

ITEM 

K>. 

P.43 

Higher  AH  speed  than  commanded, 
2-engine  cruise  node. 

3.3« 

15C 

P.44 

Higher  AS  speed  than  conns  tided, 
2-engine  cruise  node. 

3.3s 

15D 

P.  45 

Incorrect  response  to  direction 
change  commands — all  2-engine 
modes . 

3.3; 

28B 

P.  46 

Same  as  145  except  1-engine 
modes. 

3.3: 

28D 

P.47 

Lose  all  modes  except  auto- 
cruise  mode;  lose  control  if  in 

3.): 

3.2: 

4B, 

68, 

SB 

U, 

>nf  other  node  at  tine  of  tail- 
ure  (vessel  could  speed-up  or 
slow  down). 


P.48 

Sane  as  447  except  lose  all 
eodes  except  split  node. 

3.1: 

3.2: 

<B,  a* 

10A 

P.  19 

Lose  split  mode;  lose  control 
if  split  mode  at  time  of  fail¬ 
ure  (vessel  could  speed  up  or 
slow  down). 

3.1: 

3.2: 

2A,  6A,  7b,  8B,  29 
9.  308 

P.50 

Same  as  149  except  maneuver 
•ode. 

3.1; 

3.2; 

2B,  3B,  7A 

7,  8A.  SB 

P.S1 

Same  as  149  except  cruise 
mode. 

3.1: 

3.2: 

3*.  5A 

5,  6A 

SUMMARY  Of  SHIP  C  SY5T8*  FAILURE  EFFECTS 
3.1  to  3.3  Mode  Control 


SYSTEM  PAILURS  EFFECT 

FHEA 

ITEM 

MO. 

P.62 

Slow  change  rates  for  manual 
■ode  AH  pitch  changes. 

3.1s 

108 

P.63 

One  engine  could  be  clutched 
in  without  regard  for  engine 
•peed. 

3.1) 

168 

P.64 

One  engine  could  not  be 
clutched  in  when  the  other  en¬ 
gine  is  running. 

3. it 

UA 

P.65 

False  port  idle  ccssands  when 

3.1i 

14A 

vessel  stopped. 

3.2*. 

2B, 

48 

P.66 

Lose  inhibit  against  applying 
thrust  if  SDG  on-line. 

3.2: 

12A 

P.67 

Lose  SDG  Hot  on  Line  leap 

3. It 

90 

indication. 

3.2: 

13, 

1«A 

1.3: 

68, 

78. 

SB 

P.68 

False  SDG  Hot  on  Line  leap 

3.1s 

9A, 

SB. 

9C 

indication. 

3.2: 

14B 

3.3: 

6A. 

7A, 

8  A 

P.69 

Lose  cruise  node  indicator  at 

3.1: 

UA 

one  or  aore  locations. 

3.3: 

IS 

P.70 

False  cruise  made  indication 

3,1: 

118 

at  one  or  aore  locations. 

3.3: 

3A 

Stw9URy  OF  SHIP  C  SYSTEM  FAILURE  EFFECTS 
*- t  to  3. 1  Mode  Control 


P.  71 

P.  72 

P*  73 

P.74 

P.75 

P*  74 

P.77 

P.  78 

P.79 

P.80 

P.81 


SYSTEM  FAILURE  EFFECT 
Lose  speed  fell  alar*. 


False  speed  fail  alar*. 


Lose  control  fail  alar*. 


Palse  control  fait  alar*. 


ER  throttle  position  indicator 
incorrect. 

Bridge  throttle  position  indi¬ 
cator  incorrect. 

Lose  maneuver  node  indicator 
at  one  or  acre  locations. 

False  maneuver  mode  indicator 
at  one  or  more  locations. 

Lose  split  node  indicator  at 
one  or  More  locations. 

False  split  aode  indicator  at 
one  or  ante  locations. 


fhea 

ITEM  ho. 

3.1c 

218,  27a 

3.2: 

25A,  2i\ 

3.3; 

IB 

3.1; 

21 A,  26, 

3.2: 

24,  25B, 

3.  3: 

IA 

3.1; 

28A 

3.3: 

28 

3.1c 

28B 

3.3; 

2a 

3. It 

33 

3.  Jt 

1» 

3.1; 

3S 

3.3: 

a 

3.3; 

4B 

3.3;  4A 
3.3;  SB 
3.3;  5A 


Lose  port  idle  indication.  3.3; 


268,  26H,  278,  27H 


SUMMARY  OF  SHIP  C  SYSTEM  FAIOURE  EFFECTS 
1.1  to  3.3  Mode  Coatrol 


SYSTEM  FAILURE  EFFECT 
P.82  False  port  idle  indication. 

P.81  No  effect. 


PHEA  ITEM  HO- 
3.3;  24P i  2 It 


J.t; 

3.3; 


1C,  2C,  SC,  liA.  ISA,  1«A,  15B,  1?B,  ISA,  19E,  20A 
21E,  280,  26G,  220,  27G 


SUHHAKt  Of  SHIP  C  SYSTEM  FAILURE  EFFECTS 
4.1  TO  4.S  Fitch  Control 


P.X 

svsrex  failure  cffect 

FHEA 

ITEM  MO. 

p.  1 

Propulsion  syste*  goes  to  idle; 
lose  way  on  vessel. 

4.1; 

IB,  21 A,  22B,  23A 

P.2 

Sane  as  |l  except  in  cruise  and 
maneuver  nodes  only. 

4.1: 

12A,  13a 

P.  1 

Sane  as  |1  except  in  split  node 
only. 

4.1: 

4.2: 

lib,  24 

3 

P.4 

Vessel  slowdown. 

4.4: 

4.5: 

2A,  3B,  4B, 
1A,  2A,  3A,  4A 

6A,  7  A 

P.5 

False  full  AH  command. 

4.1> 

4.4: 

2A,  4A,  7  A. 
SC 

9  A,  10A, 

P.6 

False  fall  AS  command. 

4.1: 

4.4: 

28,  48,  7B, 
5A 

98,  10B, 

P.7 

Same  as  |5  except  in  split  node 
only. 

4.1: 

•A 

P.8 

Sane  as  |6  except  in  split  node 
only. 

4.1; 

SB 

P.3 

Lose  ability  to  go  AH. 

4.4: 

5D 

P.  10 

Lose  ability  to  go  AS. 

4.4: 

SB 

P.U 

Lose  automatic  pitch  control 
in  split  node. 

4.1: 

•c 

p.ii 

Crash  astern  rates  too  slow. 

4.1: 

4.2: 

2D,  6A,  14A 

4B 

SUMMARY  OF  SHIP  C  SYSTEM  FAILURE  EFFECTS 
*.l  TO  4.5  Pitch  Control 


P.X 

SYSTEM  FAILURE  EFFECT 

FMEA 

ITEM 

NO. 

P.13 

Uncosunanded  pitch  changes  in 
non- split  node  if  split  pot 
not  left  at  tero  position. 

4.1s 

11A 

P.U 

OncojEBiantied  pitch  changes  in 
split  mode  if  any  throttle  le¬ 
ver  not  left  at  xero  position. 

4.1s 

12B, 

,  13b 

P.15 

Pitch  changes  not  inhibited  if 
vessel  not  underway. 

4.  Is 

21B, 

,  22a,  23B 

P.16 

Clutch  could  be  engaged  when 
pitch  not  flat. 

4.1s 

4.2s 

ISA 

SB 

P.17 

Clutch  could  not  be  engaged. 

4.1: 

4.2s 

1«B 

5A 

P.18 

No  auto  pitch  cutback  if  over¬ 
load  occurrred  on  one  or  both 
engine(s). 

4.4: 

4.5s 

2B, 

IB, 

3A, 

2B, 

«A, 

33, 

6B,  7B 
4B 

P.  19 

Pitch  changes  occur  at  high 
rates. 

4.1s 

4.2: 

4.3s 

2C. 

4A 

1A, 

3A, 

23 

5A, 

6B,  148 

P.20 

Slow  pitch  change  rates  in 
aanual , 

4.1t 

JB, 

58 

P.21 

Lose  pitch  position  indicator 
at  one  or  aore  locat;  jns. 

4.1s 

4.  3s 

15 

4 

I 

l\l 

f\> 


SUMMARY 

4 

OP  SHIP 
.1  TO  4. 

C  SYSTEM  FAILURE 
.5  Pitch  Control 

P.  X 

SYSTEM  FAILURE  EFFECT 

PMEA 

ITEM  NO. 

P.  22 

Lose  pitch  fail  alarm  at  one 
or  more  locations. 

4.1: 

4.2: 

4.1: 

19B,  20A  . 

IB,  2B 

3B 

P.  23 

False  pitch  fail  alarm  at  one 
or  more  locations. 

4.1: 

4.2: 

4.3: 

19A,  206 

1A.  2A 

3A 

P.  24 

r.ose  AH  or  AS  indication  on 
bridge  wings. 

4.2: 

66.  7B 

P.25 

False  ah  or  AS  indication  on 
bridge  wings. 

4.2: 

6A,  ?A 

P.  26 

Lose  wrong  direction  pitch 
alarm  at  one  or  more  locations. 

4.2: 

a,  9B,  9D 

P.27 

False  wrong  direction  pitch 
alarm  at  one  or  more  locations. 

4.2: 

9A,  9C 

P.  28 

No  effect. 

4.1: 

4.3: 

4.4: 

1A.  U.\  17B 

3C,  IB,  v. 

1A 
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SHIP!  SHIP  C 

ITEM 

RfiF •  H3H  ENC  L ATOft  E 

NO.  P  UNCTION 

FAILURE  MODE/S 

1A  Filer  Capacitors 

Fail  open. 

18  Filter  Capacitors 

Pail  short. 

2A  Bridge  Transfer 
Buzzer  *  Output 
Circuit 

Stays  high. 

28  Bridge  Transfer 
Buzzer*  Output 
Circuit 

Stays  low. 

3A  EA  Transfer 

Busier*  Output 
Circuit 

Stay*  high. 

3B  Eft  Transfer 

Buzzer*  Output 
Circuit 

Stays  low. 

4A  Bridge  Control 

Lamp*  Output 

Circui t 

Staya  high. 

48  Bridge  Control 

Lamp*  Output 

Circuit 

Stays  low. 

SUBSYSTEM: 


£R  in  Control 
Lamp*  Output 
Circuit 


in  control 
Lamp*  Output 
Circul t 


Stays  high. 


Stay*  low. 


No  effect  leoae  oti  filttriiu 
capability  would  be  loetl. 


1.1  CONTROL  TRANSFER  LOGIC 

failure  nodes 

Mo  affect. 


SUBSYSTEM 


SYSTEM 


FAILURES/  COMMENTS 
108*  HAS.  INDEX 


♦5  volt  power  supply  to  all 
c?Fd*  shorted  to  ground;  lose 
•11  logic  circuitry. 

lo**  bridge  transfer  busier. 


Bridge  transfer  butter  would 
sound  continuously. 


Lose  Eft  transfer  butter. 


®  transfer  butter  sounds 
continuously. 


Bridge  and  £»  -Bridge  In  con- 
trcl  would  not  light  steady 
nor  flash. 


Bridge  and  BA  "Bridge  in  con¬ 
trol*  lamp  would  stay  lit 
ataady . 


Bridge  to  SB  -El.  in  control- 
fl*mh'K>Uld  001  ««*dy  nor 


Bridge  end  ER  *Ea  In  Control- 
leap  would  stay  lit  .te.dy. 


Engine,  would  be  rorced  to  idle 

lel^l'C?  fa00  “°“ld  90  to  ™“trNl. 

Vessel  would  coast  to  a  atop, 

;ut  *Iact  ***<>9*  t<> 
control  transfer  reguest. 


affect  unless  bridge  took 
wrong  action  which  would  create 

*°  **°  wa*  in  «>»trol 
•nd  po.alhly  result  In  no  one 
being  in  control. 

Busier  would  not  .l«rt  eh  to  con 
trol  transfer  request . 

*>  wl«a«  SR  took  wrong 

action,  which  would  create  confu¬ 
sion  as  to  who  was  in  control 
«d  po.aibly  result  in  bo  one 
ootng  In  control. 

Bridge  and  EH  would  lose  leap 

ih*£  bri<’9'  recited 
control  end  that  a  control  transfer 
was  in  process. 

Bridge  and  EH  would  think  bridge 
was  In  control!  could  create  con- 
ruaion  and  raault  In  nobody  axer- 
cising  control . 

Bridge  and  E*  would  loae  laep 
indication  that  EH  had  received 
control  and  that  a  control  transfer 
was  In  process. 

Bridge  to  Bi  would  thin*  eh  was 
in  control;  could  create  confusion 
and  result  in  nobody  asarcislma 
control,  ’ 


0.17CS 
0.  JJ79 

0.1004 

0.1004 

0.1004 

0.1004 

0.1004 

0.1004 

0.1004 

0,1004 


PM  LUKE  MODES  AND  EFFECTS  AKAYlSIS  i  PM  LA  ) 


\ 


SHIP;  SHIP  C 


SUBSYSTEM;  l.i  CONTROL  TftAHSfER  LOGIC 


PAGE: 


ITEM 

REF.  NOMENCLATURE 

NO.  FUNCTION  FAILURE  MODK/S 


FAILURE  MOOES 

SUBSYSTEM 


SYSTEM 


FAILURES/ 
10E6  HRS. 


6 A  Local  in  Control  Stays  high. 
La«p*  on  Bridge 
Output  Circuit 


68  Local  in  Control  Stays  low. 
Lamp*  on  Bridge 
Output  Circuit 


7 A  Local  in  Control  Stays  high. 
Lamp*  in  £R 
Output  Circuit 


* Local  in  Control"  lamp  on 
bridge  would  not  light  steady 
nor  flash. 


"Local  in  Control"  lamp  on 
bridge  would  s'.ay  lit  steady. 


"Local  in  Control"  1 asp  in  E8 
would  not  light  steady  nor 
flash. 


7s  Local  in  Control  Stays  low. 
Lamp*  in  Eft 
Output  Circuit. 


"Local  in  Control"  lamp  in  eh 
would  stay  lit  steady. 


6A  Local  in  Control  Stays  high. 
Lamp"  Output  to 
Local  panel 


"Local  in  Control  "  lamp  on 
local  panel  would  not  light 
stsady  nor  flash. 


BB  Local  in  Control  Stays  low. 
Lamp*  Output  to 
Local  panel 


"Local  In  Control"  lamp  on 
local  panel  would  atay  lit 
steady. 


9A  Bridge  Transfer  Output  stays  high.  Transfer  acknowledge  P. B.  lamp 
Acknowledge  P.B.*  on  bridge  would  never  light 

Output  circuit  nor  flash. 


9b  bridge  Transfer  Output  stays  low.  Transfer  acknowledge  P.B.  lamp 
Acknowledge  P. B. *  on  bridge  stays  lit  steady. 

Output  Circuit 


Bridge  would  lose  lamp  indication  0.1004 
that  local  had  received  control 
and  that  a  control  transfer  was  in 
process. 

Bridge  would  think  that  local  was  0.1QC4 
in  control;  could  create  confusion 
and  result  in  nobdy  exercising 
control. 

n  would  lose  lamp  indication  0.1OG4 

that  local  had  received  control 
and  that  a  control  transfer  was  in 
process. 

EK  would  think  that  local  was  in  0.1004 
control;  could  create  confusion 
and  result  in  nobody  exercising 
control. 

Local  station  would  lose  lamp  0.1004 

indication  that  It  had  received 
control  and  that  a  control  transfer 
was  in  process. 

Local  would  think  that  it  was  in  0,1004 
control#  could  create  confusion 
a«>d  result  in  nobody  exercising 
control. 

Bridge  would  lose  the  lamp  Indies-  0.1673 
tion  that  it  should  depress  the 
transfer  acknowledge  P.B.  to  com¬ 
plete  the  control  transfer  to  the 
bridge  cannot  be  accomplished  until 
this  P.B.  is  depressed. 

Bridge  might  think  it  was  0,1673 

supposed  to  depress  the  control 
transfer  acknowledge  P.B. 
although  since  the  lamp  would  not 
be  flashing  bridge  would  probably 
recognise  this  as  an  incorrect 
indication. 


COMMENTS 

INDEX 
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PAGE:  3 

ITS* 

HEP.  NOMENCLATURE 

fO.  FUNCTION 

FAILURE  MODE/S 

FAILURE  MODES 

SUBSYSTEM  SYSTEM 

FAILURES/  COMMENTS 

10 £6  HRS.  INPEK 

10 A  Sit  0  Flip  Flop 

Stays  reset. 

Bit  6  would  stay  low. 

Control  not  possible  froa  Ht  or 
local  par.N>lj  wnld  ;»ot  effect 
control  fro*,  bridge. 

0.6507 

1  OB  Bit  0  Flip  Plop 

Stays  act. 

Bit  0  would  stay  high. 

Control  not  possible  froa  bridge; 
would  not  effect  control  froa  er 
or  local  panel. 

0.6507 

UA  Bit  1  Flip  Flop 

Stays  reset. 

Bit  1  would  stay  low. 

Control  not  possible  froa  bridge 
ox  local  panel |  would  not  effect 
control  froa  ER. 

0.1004 

Ills  Bit  1  Plip  Plop 

Stays  set. 

Bit  1  would  stay  high. 

Control  not  possible  froa  ER; 
would  not  effect  control  froa 
bridge, or  local  panel. 

0.1004 

12  U21  BCD  to  Decimal 

Decoder 

Any. 

Depending  on  nature  of  failure 
(internal  to  IC  chip);  would 
cauae  either  ll  lo«*  of  bridge 
in  control,  ek  in  control, 
and/or  local  in  control  signals 
or  23  any  one  of  the  1  atatlon- 
tn-oontrol  signals  regains  erro¬ 
neously  active. 

Depending  on  nature  cf  failure, 
either  1)  control  would  not  be 
possible  froa  1  or  aore  of  the  3 
stations,  or  2)  any  2  of  the  3 
stations  could  slaultaosoualy 
exercise  control. 

1.0345 

j 

i 

13A  Bridge  in  Control 
Outlet  Circuit 

Stays  high. 

•ridge  in  control  circuits 
stay  enabled  and  bridge  In 
control  leap*  et  bridge  and 
br  stay  lit  steady. 

•ridge  and  either  of  the  other 

2  stations  could  be  in  control 
simultaneously . 

0.1062  i 

\ 

1 

| 

13B  Bridge  in  Control 
Outlet  Circuit 

Stays  low. 

•ridge  in  control  circuits 
stay  inhibited  and  bridge  in 
control  leaps  at  bridge  and  BR 
never  light  steady  (they  would 
flash. 

•aae  as  flOB. 

0.4075  j 

HA  8R  In  control 

Output  Circuit 

Stays  high. 

ER  in  control  circuits  stay 
enabled  and  £R  in  control  leapt 
at  bridge  and  ER  stay  lit 
steady. 

f»  and  either  of  the  other  2 
stations  could  be  in  control 
siaultaneously . 

O.IOU  | 

14B  br  in  Control 

Output  Circuit 

Stays  low. 

BR  in  control  circuits  stay 
inhibited  and  Eft  in  control 
leaps  at  bridge  and  BR  never 
light  steady  (they  would  flash), 

Some  as  »11b. 

0.1062  i 

i 

*  -  ■ 

i 

— ■ 

•***-•  — *=**-•  <rr  -»v  «.v>  i  » 

* 

t 

• 

— 

-■ 
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REF. 

NO. 

ITEM 

NOMENCLATURE 

FUNCTION 

FAILURE  MODE/S 

SUBSYSTEM 

FAILURE  MOOES 

SYSTEM 

FAILURES/ 
10 ES  HRS, 

1  SA 

Blink  Circuit 

Output  stays  high. 

None  of  the  station- in-control 
lamps  would  illuminate  in  the 
flashing  Mode  to  indicate  that 
a  control  transfer  was  in  pro¬ 
cess}  lamps  would  stay  dark 
during  the  transfer  process. 

Loss  of  control  transfer  in  pro¬ 
cess  Indication  via  Hashing  leap 
at  all  control  stations. 

0.1071 

15a 

Blink  Circuit 

Output  stays  low. 

All  of  the  stat ion- in- control 
Uapi  worn  u  Id  illuminate  steady 
when  they  should  he  flashing. 

Control  transfer  process  would 
appear  to  have  been  completed 
prematurely. 

0,1073 

I6A 

Bridge  in  Control 
Blink  Gate 

Stay*  high. 

Bridge  In  control  leaps  will 
illuminate  steady  when  they 
should  be  fleshing. 

Control  transfers  Involving 
bridge  station  would  appear  to 
have  been  completed  prematurely. 

0.1004 

168 

Bridge  in  Control 
Blink  Gate 

Stays  low. 

Bride  in  control  lamps  will  stay 
dark  when  they  should  be 
(lashing. 

Lose  control  transfer  in  process 
indication  via  flashing  Lamps  at 
all  control  stations  for  transfers 
involving  the  bridge. 

0.1004 

17A 

Eft  in  Control 

Gate 

Stays  high. 

Kk  in  control  lamp*  will  illu- 
minata  steady  when  they  should 
be  flashing. 

Control  transfers  involving  fift 
station  would  appear  to  have  teen 
completed  prematurely. 

0.1004 

17B 

Eft  in  Control 

Gate 

Stays  low. 

Eft  in  f»ntroi  lisps  will  stay 
dark  when  they  should  be 
flashing. 

Lose  control  transfer  in  process 
indication  via  flashing  lamps  at 
all  control  stations  for  transfers 

involving  Eft. 

0.1004 

I8A 

Local  Control 

Blink  Gate, 

Bridge 

1 ndicat  Lon 

Stays  high. 

Local  in  control  lasp  on  bridge 
will  illuninate  steady  when  it 
should  be  flashing. 

Control  trsnwfers  involving  local 
station  would  appear  to  the  bridge 
to  have  been  completed  prematurely. 

0.1004 

186 

Local  Control 

Blink  Gate, 

Bridge 

Indication 

Stays  low. 

Local  control  loop  on  bridge 
will  stay  dark  when  it  ahould 
be  flashing. 

Lose  control  transfer  in  process 
indication  vis  flashing  lamp  on 
bridge  for  transfers  involving 
local  station. 

0.1004 

19A 

Local  Control 

Blink  Gate, 

Eft  Indication 

Stays  high. 

Local  in  control  lamp  in  SR 
will  illusinate  steady  when  it 
should  be  flashing. 

Control  transfers  involving  local 
station  would  appear  to  BR  to  have 
teen  complete  prematurely. 

0.1004 

COMMENTS 

Index 
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REF  . 
HJ. 

ITEM 

NOMENCLATURE 

FUNCTION 

FAILURE  MODE/S 

FAILURE  MOOES 

SUBSYSTEM  SYSTEM 

FAILURES/  COMMENTS 
10S*  HRS.  INDEX 

19  ' 

(rocal  Control 

Oiink  Gate, 

ER  Indication 

Stays  low. 

Local  control  lamp  in  SR  and 
local  station  will  stay  dark 
when  they  should  be  flashing. 

Lose  control  transfer  in- process  0.1004 

indications  via  flashing  lamps  in 

HR  and  at  local  panel  for  transfers 
involving  local  station. 

20  A 

ER  Traoifar  »la*h 
ami  Butter  i>ate 

Stays  high. 

Lose  blink  and  buzz  signals 
for  transfers  involving  ER. 

Lose  flashing  lamps  and  butter 
indications  at  bridga  and  ER  for 
control  transfers  involving  ER. 

0.1004 

20  B 

ER  Transfer  i'lftsh 
and  flu* a«»r  Gatj 

Stays  low. 

Blink  signal  for  HI  in  control 
would  occur  wtugr.  SR  not  in 
control. 

ER  in  control  laap  at  bridge  and 
ER  would  flash  when  SR  not  in 
control t  could  create  confusion. 

0.1004 

21  A 

fir i ($90  "Local  it. 
Control-  Lamp 

Input  Logic 

Stays  high . 

Local  in  control  lamp  signal  to 
bridge  stays  low. 

Local  in  control  lamp  on  bridge 
would  stay  lit  steady. 

0,0669 

2ia 

Bridge  "Local  ir: 
Control"  Lamp 

Input  Logic 

Stays  low. 

Local  in  control  lamp  signal  to 
bridge  would  stay  high  when  it 
should  blink. 

Same  as  I 18B. 

< 

0.0669 

22  A 

Local  in  control 
Lamp  Gating 

Stays  high. 

Sf«  as  #2tBj  also,  lose  blink 
signal  to  local  in  control  laap 
at  local  panel. 

Same  as  |18B;  also,  local  in  con¬ 
trol  lamp  at  local  panel  would 
not  flash. 

0,1004 

22  B 

Local  in  Control 
Lamp  Gating 

Stays  low. 

Same  as  I21A  and  |8B. 

Same  as  |2iA  and  MB. 

0.1004 

23  A 

Local  in  Control 
Laatp  Gating 

Stays  high. 

Lose  local  in  control  signal 
to  lamps  at  bridge  and  ER. 

Local  in  control  lamp  at  bridge 
and  ER  would  stay  dark  whan  local 
panel  had  control. 

0.0727 

236 

Local  in  control 
Lamp  Gating 

Stays  low. 

Local  in  control  signal  to 
leaps  at  bridge  and  ER  would 
stay  activa. 

Local  in  control  lamps  at  bridge 
and  ER  would  stay  lit  steady. 

0.0727 

2<A 

Bridge  "Local  in 
Control"  Lamp 
Gating 

Stays  high. 

Saae  as  |2lA. 

Same  as  I21A. 

0.1004 

246 

Bridge  "Local  in 
Control"  Lamp 

Stays  low. 

Lose  local  in  control  lamp  sig¬ 
nal  to  bridge  when  local  in 
control . 

local  in  control  lamp  at  bridge 
would  stay  dark  when  local  panel 
bad  control. 

0.1004 

25A 

ER  "Local  in 
Control-  Lamp 

Stays  high. 

same  as  I7B. 

Same  as  |7B. 

0.0869 

FAILURE  MOOES  AMD  EFFECTS  AHAYLStS  1FMEA) 
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SHIP 

;  SHIP  C 

REF. 

M3. 

ITEM 

WOHEMCLATURE 

function 

FAILURE  NOOE/S 

31A 

Flash  Bridge 

Input  Gate 

Stays 

high. 

3lB 

Flash  Bridge 

Input  Gate 

£tay$ 

low. 

32A 

Flash  Bridge  Gate 

Stays 

high. 

32b 

Flash  Bridge  Gate 

Stays 

low. 

33  A 

Bridge  Request 

Input  Gating 

Stays 

high . 

33B 

Bridge  Request 

Input  Gating 

Stays 

low. 

34*  Transfer  to  Stays  high. 

Bridge  Back-Up 
Gate 


34b  Transfer  to  Stay*  low. 

Bridge  Back-Up 
Gate 


SUBSYSTEMS  1.1  CONTROL  TRANSFER  LOGIC 
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SUBSYSTEM 

Plaah  bridge  signal  would 
stay  active . 


FAILURE  MOOES 


SYSTEM 


FAILURES/  COMMENTS 
10E6  WS.  INDEX 


Bridge  in  control  lamp  at  bridge  0.1044 
and  er  would  flash  any tie*  bridge 
not  in  control*  transfer  busier 
on  bridge  would  also  sound. 


Lose  flash  bridge  signal  for 
bridge  initiated  transfers. 


Lose  bridge  transfer  buxser 
and  flash  bridge  signal. 


Bridge  transfer  byxier  and 
flash  bridge  signal  stays 
active. 


Bridge  in  control  lamp  at  bridge  0.1004 
and  Eft  would  not  flash  and  bridge 
and  SR  busier*  would  not  sound  for 
transfers  initiated  fro*  bridge. 

Bridge  in  control  leap  at  bridge  0.1004 
and  ER  would  not  flash  and  bridge 
busier  would  not  sound  foe  trans¬ 
fer*  initiated  by  bridge  or  Qt. 

Bridge  in  control  lamp  at  bridge  0  1004 
and  Ejt  would  cont luoously  flash 
and  bridge  buster  would  continu¬ 
ously  sound. 


E*  request  for  control  would 
always  appear  active. 


ER  request  for  control  contlnu-  0.200S 
oosly  transmitted  to  bridge. 

Nuisance  only  unless  bridge  acknow¬ 
ledged  request  end  allowed  ER  to 
take  control  when  Hr  did  not  want 
control  (e.g.,  ER  unattended). 


Lose  ER  request  for  control 
signal. 


If  Bi  not  in  control,  control  0.200ft 

could  not  be  transferred  to  ER. 


Transfer  to  bridge  back-up 
signal  could  not  switch  flip 
flops  to  bridge  in  control 
posi tioos. 


Lose  back-up  signal  for  trans¬ 
ferring  control  to  bridge. 


0. 1004 


Transfer  to  bridge  back-up 
signal  would  stay  active. 


Bridge  would  erroneously  be  0.1004 

placed  in  control  at  the  time  of 
failure)  attempts  to  shift  control 
back  to  C&  could  reault  in  local 
station  immediately  having  control. 

Mo  flashing  lamps  or  bussing  would 
accompany  these  erroneous  transfers. 


FAILURE  HOOKS  AMD  EFFECTS  A  HAY  LS  IS  IFHEA1 

SHIP  : 

SHIP  C 

SUBS* STEM:  l.t  CONTROL  TRANSFER  LOGIC 

FAGfi:  ! 

REF . 
HO. 

ITEM 

M0MENCLA1  '**€ 
FUNCTION 

FAILURE  MOOE./S 

FAILURE  MODES  PA  I  LURES/ 

SUBSYSTEM  SYSTEM  ICES  HRS. 

35 

U20  Decoder -DcNux 

Any . 

Depends  o-o  nature  of  failure 
{interval  to  SC  chip!;  could 
cause  either  or  both  11  apon- 
taaepls  requests  for  forbidden 
and  non- forbidden  transfer 
requests,  2)  loss  of  1  or  aor« 
non- forbidden  transfer  requests. 

Depending  on  nature  of  failure, 
would  cause  &one  type  of  erroneous 
transfer  request  or  loss  of  legiti¬ 
mate  transfer  requests.  Except  |n 

1  case,  temps  end  busier*  would  not 
be  effected  so  theca  would  some 
warning  that  something  was  wrong. 
The  exception  Is  that  failure  could 
also  cause  same  effect  as  IJ4B. 

1.0345 

H 

flip  Flop*# 

Trigger  Gate 

Any . 

Lose  trigger  pulse  to  flip 
flops]  flip  flops  could  not 
change  itates. 

Mo  control  transfers  possible. 

0.2304 

Ha 

Flip  Flop*# 

Trigger  Circuit 
for  Back-Up 

Signal 

Output 

stays  high. 

Lose  flip  flop's  trigger  pulse 
for  back-up  transfer  to  bridge 
signal}  flip  flops  would  not 
change  state. 

Same  as  |34A. 

0.2505 

37B 

PI ip  Plop's 

Trigger  Circuit 

Cor  Back-Up 

Signal 

Output 

stays 

low. 

Saae  as  §36. 

Same  as  §36, 

0.2505 

38  A 

Flip  Flop*# 

Trigger  Circuit 
for  Local  Station 
Transfers 

Output 

stays 

high . 

Lose  flip  flops*  trigger  pulse 
for  transfers  involving  local 
station. 

Mo  transfer  possible  to  local 
station. 

0.4*96 

38B 

Flip  Flop's 

Trigger  Circuit 
for  Local  Station 
Transfers 

Stays 

low. 

Sane  as  #38. 

Same  as  #36. 

0.4*96 

19A 

Eft  and  Bridge 
Transfer 

Acknowledge  Gate 

Stays 

high. 

Lose  flip  flops'  trigger  pulse 
for  transfers  Involving  er  and 
bridge. 

Mo  transfer  possible  to  ER  or 
bridge. 

0.1004 

39B 

EM  and  Bridge 
Transfer 

Acknowledge  Gate 

Stays 

low. 

Same  as  1 36 . 

Same  as  136. 

0.1004 

40  A 

ER  Transfer 
Acknowledge  Gate 

Stays 

high . 

Lose  flip  flop's  trigger  pulse 
for  ER  transfers. 

Mo  transfer  possible  to  ER. 

0.1109 

4Q8 

ER  Transfer 
Acknowledge  Gate 

Stays 

low. 

Same  as  136. 

Some  as  |36. 

0.11*9 

coKfc^vrs 

INDEX 
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REF. 

NO. 

ITEM 

NOMENCLATURE 

FUNCTION 

FAILURE  MOfiE/S 

FAILURE  NODES 

SUBSYSTEM 

SYSTEM 

FAILURES/  COMMENTS 

1QE6  hRS.  INDEX 

41A 

Bridge  Transfer 
Acknavlrdge  Gate 

Stays  high. 

Lose  flip  flops*  trigger  p»ts* 
for  bridge  transfers. 

No  transfer  possible  to  bridge. 

0.1109 

do 

Bridge  Transfer 
Acknowledge  Gate 

Stays  low. 

S «*e  as  #36. 

Same  as 

•  36. 

0.  1109 

i 

42  A 

Transfer  to  Bridge 
Inputs  to  Flip 

Flops 

Output  stays 

high. 

Lose  flip  flop  J/K  inputs  for 
bridge  transfers. 

Ba»e  as 

!4lA. 

0.5131 

■) 

42a 

Transfer  tc  Bridge 
Inputs  to  Flip 

Flops 

Output  stays 

low. 

Bridge  transfer  J/K  inputs  to 
flip  flops  always  active;  oo 
noR'bridge  transfers.  Flip  flop 
would  receive  s  J  and  K  input 
sifltults&eously  sod  net  change 
states. 

Base  as 

IIOA. 

8.5111 

43A 

Transfer  to  Local 
Inputs  to  Plip 

Flops 

Output  stays  high. 

Lose  flip  flop  J/K  inputs  for 
Local  Transfers. 

Saw  as 

#  3#A. 

0.5471 

438 

Transfer  to  Local 
Inputs  to  Flip 

Flops 

Output  st«y« 

low. 

Saee  as  #428  except  for  local 
transfer  J/K  Inputs. 

Control 

bridgs. 

not  possible  frost  D  or 

0.5471 

44  A 

019  SC D  to  Deciaal 
Decoder  and  Input 

Lose  local  select, 
outputs. 

Saae  as  #43A. 

Same  a  a 

hia. 

0.516* 

448 

U19  BCD  to  Dec i sal 
Decoder  and  input 

Local  select  out - 
puts  stay  active. 

Same  as  #438. 

Same  as 

1438. 

0.516* 

f 
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ITEM 

NUMEMCLATUftE  k 

PUNCH  OK  PAfbUAli  HOOE/S 


TAILORC  MODES 


S.STSK 


fk I LORES/ 
10££  tIKS. 


Console  Power  Any. 

Soppl y  f i 
{redundant  to 
unit  | ?  below) 

Console  Power  A*y. 

Supply  #2 
( redundant  to 
unit  #2  above) 


l*©*s  of  or  incorrect  power  output 
ilcm  unit. 

u  ll. 


Bo  effect  unless  redundant  I.2SPQ 

unit  failed.  If  both  failed, 
control  *i*ste*  would  shut  down 
*ad  vessel  would  cc*m>  to  a  stop. 

Sana  aa  |1.  S.iftflO 


% 


COMMENTS 

iKDEX 


I 

V- 
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RKF 

MX 

TTQf 

mohewc*jitvme 

rUMCTIOH 

FAILURE  HOOC/S 

SUBSISTS* 

1A 

PC *-^c  Pail*  LS 

Stay.  hi^h. 

S«  M  l.l  tt«  IMS. 

IB 

POw*r  Pail4  LA 

Stays  low. 

S»  it  1.1  itea  |iu. 

2  A 

Po««r  Pall  Relay 

Sticks  open. 

*3  l.l  iiH  |JM. 

2B 

Fewer  Pail  Relay 

Stick*  Closed. 

Smm  aa  1.1  itea  |J3». 

3A 

Sr  SOT  in  »<  po« 

L* 

Stay*  Mg*> . 

Sue  *1  1.1  itea  )»■, 

3ft 

sc  EOT  in  Br  Poa 

L* 

Stays  low. 

s«“»  »«  1.1  ttaa  ku. 

4A 

£K  COT  in  0r  Pas 

LA 

Stays  tklfh. 

Sue  •>  l.>  Uea>  t«*». 

4B 

CR  U>T  in  er  poa 

LA 

Stays  low. 

s***  as  1.1  UM  142*. 

SA 

Br  Xf«r  Ack  PB* 

LA 

Stays  bi$h. 

s«*  M  1.1  itea  Ml*. 

5B 

Sr  Xfer  Ac*  PB4 
rjt 

Stay*  low. 

S*“*  as  1.1  itea  lit. 

6 

Br  Xfer  Ack  PB 

Fail*  open. 

Sum  as  l.l  u«k  «4i*. 

7A 

Local  Selected 

Lit 

Stay*  bi^h. 

S«t  M  l.l  ltH  |J4 

7a 

Local  Selected 

LA 

Stays  low. 

Seme  a*  l.l  Ilea  }»*. 

8 

Local  Selected 
Svitcb 

Fail*  open. 

S**e  «*  l.l  Use  fit. 

W 

£8  Xf*r  Ack  PS4 

LA 

Stays  high. 

Same  as  1.1  itea  MOA. 

9» 

B»  Xfer  Ack  Pb4 

LA 

Stay a  low. 

S**e  at  1.1  lie*  |j*. 

10 

£R  X(tr  Ack  Pg 

F*ilft  Open. 

Saae  *»  l.l  itea  #40*. 

r*rtc»s  Hoots 

SISTR* 

FAILURES/ 
10££  HAS. 

COHNfeXTfc 

l**PQ£ 

f 

i 

f 

Saaae  **  1.1  itea  |  JO  t 

0-45*1 

j 

S«***  at  1.1  Itea  #j«*. 

0-45*1 

j 

aa  l.l  Itea  |}0». 

0.074  * 

j 

3a«e  a*  1.1  itea  I  job. 

0-t?6« 

Su»c  U  l.l  Itea  tlOA. 

0-4591 

f 

Saae  at  1.1  itoa  Ml*. 

0.4541 

Sue  aa  1.1  ttaa  #10* 

0-4591 

San*  ea  l.l  it.»  #ei*. 

0.45*1 

S«“  aa  1.1  itea  #41*. 

0*4591 

s«»«  ea  1.1  itea  #]t. 

0-4591 

Sue  aa  l.l  itea  #41*. 

0. 4600 

Sue  as  1.1  itea  #}&. 

0.4591 

Saae  aa  l.l  ttaa  Jt*. 

6.4591 

] 

Sea*  at  l.l  itea  IJt. 

7.0600 

.1 

Saae  a*  1.1  itea  #40*. 

0.45*1 

j 

S*»*  aa  l.l  itea  #1*. 

0.4591 

•t 

Sate  as  1.1  itta  #40*. 

0.4600 

t 

i 


\ 

i 

I 


SHIP*  SUIT-  0 


FAILURE  KOOfiS  EFFECTS  AHALV5SS  tFMEA ) 


$4?ti£¥ ST8*;  l.i  CVtfFftOt  TRANSFER  OUTPUT  MTVfPACL 


F*££;  i 


aiF 

no 

MOfftbUCLATUS  F 
micTtow 

FAILURE  mOSL/S 

SUBSYSTEM 

t\i turns  wooes 

SISTU 

FAX  ts  QM83/ 
lOfit  BUS. 

IK 

Bridge  Beil/Alar* 
Ralav  £Jrv 

Stays  on. 

Sum  as  t.l  item 

(  25. 

sam  *»  l.l  it**  ns. 

0.5822 

IB 

Bridge  Mi/Ki&ta 
Walaj-  Drv 

Stay*  off. 

Sam  u  l.l  Ito 

»2A. 

Sam  as  1.1  tr.em  |1A. 

0.5422 

2  A 

E»  aell/fturi 

Bel ay  Orv 

Jtays  on. 

Su>  aa  1,1  itea 

*Jft. 

SAM  as  1.1  itaa  n». 

1,1(44 

2b 

Eft  ftcll/ftuxi 

Relay  Drv 

Stay*  off. 

S*M  A*  l.l  its* 

Ssm  AS  1.1  item  |3A. 

1.1444 

3A 

Br  in  Cat  l  La«»p 

Drv 

■Stay*  ot. 

S*«  *i  1.1  lew 

•  4ft, 

Sum-  II  l.l  icia  HB, 

©.  5872 

3ft 

BT  in  Cftti  Utp 

Drv 

Stays  off. 

Saais  u  1,1  itew 

t«A. 

s*M  aa  1. 1  Uea  Ha, 

C.S822 

4A 

S»  in  Cnt.1  Lamp 

Sol  Ay  Dry 

Stays  on . 

Sue  AA  1.1  (tM 

*5«. 

S*M  as  l.l  lt«  #5ft. 

0-5822 

4ft 

®  *ft  Cnti  Lup 

Hei ay  Drv 

Stays  off. 

S«m  u  1.1  ieea 

ISA. 

SAAi  AA  l.l  lew  ASA. 

0.5822 

5A 

Locftl  Cnti  L»*tp 
i8r>  Relay  Dry 

Stays  on. 

Sue  aa  l.l  (is. 

SAM  aa  1 . 1  Ha, 

J . 5822 

5ft 

Cnti  Lnp 

18» 1  Malay  Drv 

Stays  off. 

Sam  «  l.l  qfijt. 

SAM  AA  S  .1  HA. 

0.5822 

(A 

L^cal  Cnti  La*p 
iER>  Relay  Dr^ 

Stays  on. 

sm  «  1 .1  ns. 

Sam  aa  1.1  jib. 

0.5622 

48 

U>cal  Cnti  Lamp 
(ER(  Relay  Drv 

Stays  of  *  , 

S*M  •*  l.l  *TS. 

Sam  aa  1 . 1  ns. 

0.582?. 

7A 

£«<v:al  Cnti  Lamp 
<LCL}  Relay  Drv 

Stays  an. 

SAM  AS  1.1  **fi. 

Sam  as  l.l  #>B. 

0.58J2 

78 

l-ooal  cnti  Lamp 
( LCL  J  Relay  Drv 

Stay:;  uff. 

Sam  «  l.l  HA. 

Sam  as  l.l  ..a. 

O.'Si? 

8ft 

Br  ftfer  ftc*  PB 
ay  Drv 

Stays  an. 

Seme  as  1.1  |»a. 

Sam  as  1.1  ns. 

0.5822 

■  ft 

3r  Stfer  Aok  pa 

Relay  Drv 

Stays  off. 

S*sw  is  1.1  ISA. 

Sam  as  1.1  |Ba. 

0.5822 

CUHHeKTS 

IiWVO 
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SYSTEM 

10E6  HRS.  INDEX 

1A 

Power  Filtering 

Capacitors 

open. 

Lose  some  EMI  filtering. 

No  effect 

0. J79? 

IB 

Power  Uttering 

Capacitors 

short . 

5  volt  power  to  system  shorted 
to  ground. 

Same  as  PMEA  1.1  item  tlB. 

0.642.- 

2A 

Engine  Start 
Peraiaaivu  Cate 

Stays  high, 

Signal  to  engine  start  sole* 
noid  valve  never  active. 

Eaigne  could  not  be  started. 

0.401? 

2  B 

Engine  Start 
Permissive  Gate 

Stays  low. 

Start  signal  could  be  enabled 
when  start  permissive*  not  act . 

Engine  could  be  started  when 
permissive*  not  met  le.g.,  lo 
pres  not  normal,  barring  gear 
engaged,  etc.). 

0.401? 

3  A 

Start  permissive* 
NS3  Gate 

Stays  high. 

Sane  as  I2h. 

Same  as  |2B. 

0. 1052 

« 

V 

Start  Permissive* 
DOR  Gate 

Stays  low. 

Same  as  |2A. 

Sam's  as  |2A» 

0.1052 

4  A 

Engine  Start  Sole¬ 
noid  Valve  Output 

Output  stays  low. 

Signal  to  engine  start  solenoid 
valve  always  active. 

Erroneous  engine  start  continu¬ 
ously  attempted;  interlock*  are 
provided  oo  the  engine  to  prevent 
an  erroneous  start  if  the  engine 
i»  already  running. 

0.1766 

4B 

Engine  Start  Sole* 
noid  Valve  Output 

Output  stays  high. 

Sane  as  I2A. 

Same  as  |2A. 

0. 1766 

5  A 

Engine  Barring 

Gear  Engaged 

Input 

Stays  high 

Engine  Barring  Gear  Engaged 
Annunciator  signal  would  occur 
whenever  engine  start  PB 
depressed. 

Engine  barring  gear  engaged 
annunciator  would  occur  at  all 
starts;  crew  would  probably  abort 
start  attempt. 

0.0714 

50 

Engine  Barring 

Gear  Engaged 

Input. 

Stays  low. 

Engine  Barring  Gear  Engaged 
Annunciator  signal  never  active. 

Lose  engine  barring  gear  engaged 
annunciator. 

0.0714 

6A 

Engine  Barfing 

Gear  Engaged 

Output 

stays  high 

Signal  to  engine  barring  gear 
engaged  annunciator  always 
active . 

False  engine  barring  gear  engaged 
annunciator. 

0.1052 

6B 

Engine  Barring 

Gear  Engaged 

Output 

Stay*  low. 

Seme  as  4  SB. 

Same  as  |5&. 

0.1052 
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7  A 

Shutdown  Reset 
Latch 

Stays  set. 

Shutdown  reset  output  stays 
highj  lose  shutdown  resat  sig¬ 
nal  to  engine  start  pemissive 
gate. 

Engine  could  not  be  restarted 
following  an  auto  shutdown. 

0.1365 

7a 

Shutdown  Reset 
Latch 

Stays  reset. 

Shutdown  reset  output  stays 
low;  engine  start  permissive* 
gates  would  stay  high- -sane  as 

2A. 

Sms  as  §2 A. 

0.3365 

8A 

Emergency  Stop 
Latch 

Stays  set . 

Emergency  stop  P6  function 
always  appears  active;  engine 
start  would  stay  inhibited  and 
emergency  stop  solenoid  valve 
signal  would  stay  active. 

Engine  would  shutdown  and  could 
sot  be  started. 

0.4079 

8b 

Emergency  Stop 
Latch 

Stays  reset. 

Emergency  stop  PB  signal 
never  active. 

Loee  emergency  stop  capability. 

0.4079 

9A 

Remote  Stop 
Solenoid  Valve 
Latch 

Stays  set. 

Signal  to  reetote  stop  solenoid 
valve  would  stay  active  (high); 
solenoid  would  stay  energized. 

Engine  would  stop. 

0.2883 

9b 

Remoti  Stop 
Solenoid  Valve 
Latch 

Stays  reset. 

Signal  to  remote  stop  solenoid 
valve  never  active;  solenoid 
valve  never  energized. 

Engine  could  not  be  stopped  via 
stop  PB. 

0.2883 

1  0  A 

Engine  Shutdown 
Gate 

Stays  high. 

Energise  emergency  stop  sole¬ 
noid  vclve  signal  would  stay 

Engine  would  stop  whenever  shut¬ 
down  override  not  in  effect. 

0.4017 

active  whenever  shutdown  over¬ 
ride  not  in  effect. 


Engine  Shutdown 

Stays  low. 

Shutdown  signaL  would  not  go 

Engine  would  not  shutdown  if 

0.4017 

Gate 

active  if  shutdown  condition 

Shutdown  condition  occurred 

occurred. 

<*.g.,  JW  pressure  not  normal, 

Xnj  coolant  tssp  not  normal , 

etc. ) . 

1 1 A  Shutdown  Override  Stays  high. 
Gate 


Sane  as  |10S. 


Sam*  as  HOB. 


0-  10S2 


11B  Shutdown  Override  Stays  low. 
Gate 


Energise  emergency  Stop  Sole-  flme  as  #9A. 
no id  Valve  signal  would  stay 
active . 


0.1052 
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INDEX 

12  A 

Energize  Emergency 
Stop  Solenoid 

Valve  Output  Cate 

Stays  high. 

Same  as  §110. 

Same  as  |9A. 

0. 1052 

120 

Energize  Emergency 
Stop  Solenoid 

Valve  Output  Gate 

Stays  low. 

Same  as  £103  and  I9B. 

Engine  would  not  shutdown  if 
Shutdown  condition  occurred 
fsame  as  #10B>  or  if  amrgsncy 
stop  FB  depressed  < same  as  MB), 

Q . 1052 

tlA 

Emergency  Stop 

I  nverter 

Stays  high. 

Emergency  atop  signal  never 
resots  clutch  engage  latch. 

Clutch  would  remain  engaged 
following  an  emergency  stop. 

0.0714 

13B 

Emergency  Stop 
Inverter 

Stays  low. 

Emergency  stop  signal  to  clutch 
engage  latch  reset  stays  active; 
clutch  engage  latch  stays  reset. 

Clutch  would  disengage. 

0. 07 14 

14  A 

Clutch  Engage 

Latch  Reset 

Circuit 

Output  stays 

high. 

Clutch  Bngage  Latch  Reset 
signal  never  active;  clutch 
engage  latch  stays  sat. 

Clutch  would  stay  engaged. 

0, 2122 

2 

140 

Clutch  Engage 

Latch  Reset 

Circuit 

Output  stays 

low. 

Clutch  engage  latch  reset  signal 
always  active;  clutch  engage 
latch  stays  rsset. 

Same  as  ftllft. 

0.2122 

15  A 

Clutch  Engage 

Latch 

Stays  set. 

Clutch  engage  latch  cannot  be 
reset. 

Same  as  #14a. 

0.4717 

150 

Clutch  Engage 

Latch 

Stays  reset , 

Clutch  engage  latch  cannot  be 
set. 

Same  at  |1)B. 

0.4717 

16A 

Ur  Clutch 

Disengage  Ond 

Input 

Stays  high. 

Clutch  disengage  command  from 
bridge  always  active;  clutch 
engage  latch  would  stay  reset. 

Same  as  |13B. 

0. 1004 

163 

Br  Clutch 

Disengage  c«nd 

Input 

Stays  low. 

Clutch  disengage  command  from 
bridge  never  active;  clutch 
engage  Latch  would  stay  set 
when  bridge  in  control. 

Bridge  could  not  disengage 
clutch . 

0. 1004 

17A 

Eft  Clutch 

Disengage  Cstd 

Input 

Stays  high. 

Clutch  disengage  command  from 

ER  always  active;  clutch  engage 
latch  would  stay  reset. 

Same  as  flJB. 

0.1004 
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17ft 

ER  Clutch 

Oisengage  C»d 

Input 

Stays  low . 

Clutch  disengage  cooes nd  fro* 

Eft  never  active*  clutch  engage 
latch  would  stsy  set  when  Eft  in 
control . 

Eft  could  not  disengage  clutch. 

0.1004 

18A 

clutch  Disengage 
Coottand  Gate 

Stays  high. 

Clutch  disengage  commands  fro* 
bridge  and  Eft  never  active; 
clutch  engage  latch  would  stay 

set. 

Clutch  could  not  be  disengaged 
by  bridge  nor  fift. 

0.1004 

18B 

Clutch  Disengage 
Ct»»ard  Gate 

Stays  low. 

Same  as  |14B. 

Se*a  as  «Uft. 

0. 1004 

19A 

Eft  Clutch  Engage 
Coowund  Input 

Stays  high. 

Clutch  engage  coswand  fro*  fift 
always  active;  clutch  engage 
latch  would  stay  set  whenever 
clutch  engage  permissive*  stet. 

Clutch  would  stay  engaged  whenever 
clutch  engage  peraissives  *et 
{prop  pitch  flat,  thrust  control 
at  sere*,  etc.}. 

0.1004 

19  B 

Eft  Clutch  Engage 
Coousand  input 

Stsy*  low. 

Clutch  engage  ccaueand  frost  Eft 
never  active. 

Eft  could  not  engage  clutch. 

0.1004 

20  A 

Bridge  Clutch 
Engage  cornund 
Input 

Stays  high. 

Clutch  engage  cu**sitd  fro* 
bridge  always  activej  clutch 
engage  latch  would  stay  set 
whenever  clutch  engage  persua¬ 
sives  **t . 

Sa»e  as  « 19 A. 

0.1004 

20B 

Bridge  Clutch 
Engage  Command 
Input 

Stays  low. 

Clutch  engage  co**snd  fro* 
bridge  never  active. 

Bridge  could  not  engage  clutch. 

0.1004 

21 A 

Clutch  Engage 
Cowund  Gate 

Stays  high. 

Clutch  engage  co**anda  fro* 
bridge  and  Eft  never  active. 

Clutch  could  not  b<  engaged  by 
bridge  nor  Eft. 

0.1004 

21B 

Clutch  Engage 
Command  Gate 

Stays  low. 

Clutch  engage  coausand  always 
active;  clutch  engage  latch 
would  stay  set  whenever  clutch 
engage  peraissives  wet. 

Sue  as  1 19A. 

0.1004 

22A 

Reduction  Gear 

L.  0.  Pressure 

Adq*  input 

Stays  high. 

Reduction  gear  L.O.  pressure 
always  appears  adequate. 

Engine  would  not  shutdown  tf 
reduction  gear  L.O.  pressure  not 
adequate. 

0.0714 
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ITEM 
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FAILURES/  COMMENTS 

FUNCTION 

FAILURE  MODE/ 5 

SUBSYSTEM 

SYSTEM 

J0E6  HRS.  INDEX 

Reduction  Gear 

L. 0,  pressure 

RcVj*  Input 

Stays  low. 

Reduction  gear  L.O.  pressure 
never  loots  adequate. 

Same  as  |9A. 

0.0714 

Reduction  Gear 
Barring  Gear 
Engaged  Output 

Stays  high. 

Signal  to  reduction  gear  barring 
gear  engaged  annunciator  stays 
active . 

False  reduction  gear  barring 
gear  engaged  annunciator. 

0. 1052 

Reduction  Gear 
Barring  Gear 
Engaged  Output 

Stays  low. 

Lose  signal  to  reduction  gear 
barring  gear  engaged 
annunciator. 

Lose  reduction  gear  barring  gear 
engaged  annunciator. 

0.1052 

Clutch  Engaged 
Permissive*  Gate 

Stays  high. 

Clutch  engage  permissive* 
never  appears  met. 

Same  aa  |21A. 

0.2651 

Clutch  Engaged 
Pcraisaives  Gate 

Stays  low . 

Clutch  engage  permissive* 
always  appears  met. 

Clutch  could  be  engaged  whan  per-  0.2051 
missives  not  mat  (e.g.,  csp  hyd 
pressure  not  adequate,  engine  speed 
less  than  Ml  speed,  etc.). 

Clutch  Engaged 
Permissive*/ 
Comiand  Gate 

Stays  high. 

Same  as  I  21b. 

Same  as  |19A. 

0.1052 

Clutch  Engaged 
Permissive*/ 
Command  Gate 

Stays  low. 

Same  as  I21A, 

Same  as  121  A. 

0.1052 

Other  Clutch 
Engaged*  Input 

Stays  high. 

Other  clutch  elways  appears 
engaged. 

Clutch  could  be  engaged  when 
other  engine  running  toot  the 
two  anginea  not  synchronized. 

0.0714 

Other  Clutch 
Engaged*  [.put 

Stays  low. 

Other  clutch  never  appears 
engaged. 

Clutch  could  not  be  engaged  when 
other  engine  running. 

0.0714 

Clutch  Engaged/ 
Command  Gate 

Stays  high. 

Lose  clutch  engage  command 
for  eituation  where  other 
clutch  already  engaged. 

Seme  as  I26B. 

0. 1026 

Clutch  Engaged/ 
Command  Gate 

Stays  low. 

Clutch  engage  command  always 
active  for  situation  where 
other  clutch  already  engaged. 

Clutch  would  erroneously  angage 
whenever  the  speed  of  th«  two 
engines  matched. 

0. 1026 
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28A 

Clutch  Engaged 
CuMnuad  Check 
Circuit 

Output  stays 

high. 

Clutch  engage  command  always 
active. 

Same  as  #14  A. 

280 

Clutch  Engaged 
Command  Check 
Circuit 

Output  stays 

low. 

Lose  clutch  engage  come and  for 
situation  where  other  clutch  la 
not  already  engaged. 

Clutch  could  not  be  engaged 
unless  other  clutch  already 
engaged. 

29  A 

Speed  Match 

Circuit 

Stays  high. 

Same  as  I28A. 

Same  ss  I14A. 

27  8 

Speed  Match 

Circuit 

Stays  low. 

Same  as  »27A. 

Same  as  «2*». 

10  A 

Clutch  Engaged 
Latch  set 

Circuit 

Output  stays 

high . 

Clutch  engage  command  always 
act i ve . 

Same  as  I14A. 

30B 

Clutch  Engaged 
Latch  Sat 

Circuit 

output  stays 

low. 

Salt#  as  «2lA. 

Same  as  |13B. 

31  A 

Clutch  Engaged 
Inverter 

Stays  high. 

Lose  start  inhibit  if  clutch 
is  engaged. 

Engine  could  be  started  with 
clutch  engaged. 

11  8 

Clutch  Engaged 

1 nvertar 

Stays  low. 

Clutch  engaged  atari  inhibit 
always  active. 

Same  as  92A. 

32  A 

Energise  E/P 

Relay*  Output 

Stays  high. 

Lose  Energise  E/P  Relay  signal. 

Engine  could  not  be  operated 
in  auto  mode.  Also,  VP  would 
"see*  idle  signal  and  take  the 
the  engine  off-line. 

32H 

Energise  e/p 
Relay*  output 

Stays  low. 

Energise  E/P  Relay  signal 
always  active. 

Split  mode  operation  not  possible 

33A 

Energise  Clutch 
Pill  Solenoid* 
Output 

Stays  high . 

Lose  uignal  to  energise  clutch 
fill  solenoid. 

Same  as  |13B. 

33B 

Energise  Clutch 
Fill  Solenoid* 

Stays  low. 

Clutch  Fill  Solenoid  Energised 
signal  always  active. 

Same  as  |14A. 

Output 
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0,2765 

0.2765 

0.1052 

0.1052 

0.1766 

0.1766 

0.0714 

0.0714 

0.1052 

0.1052 

0.1052 
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1 

Engine  Tach-Gen 

Lose  output. 

Lose  Engine  Speed  signal. 

Lose  auto  angina  control. 

19.4800 

2 

Engine  RPM 
Indication 

Meter  fails. 

Engine  RPM  indicator  reading 
wrong. 

Lose  manual -visual  engine  RPM 
indication. 

10 

Ik 

Engine  Stop 
Annunciator 

Setpoint  Channel 

Stays  on. 

Engine  atop  annunciator  signal 
stay*  active. 

False  engine  atop  annunciator. 

3-1692 

Jfi 

Engine  Stop 
Annunciator 
setpoint  channel 

Stay  off. 

Engine  Stop  Annunciator  signal 
aevar  active. 

Los*  engine  atop  annunciator. 

3.1692 

4k 

Engine  Stop 
Annunciator  Relay 
Driver  Channel 

Stay*  on. 

Seme  *»  f } A. 

.awe  as  |)A. 

0.5*22 

4ft 

Engine  Stop 
Annunciator  Relay 
Driver  Channel 

Stays  off. 

same  a*  lie. 

Same  as  |)B. 

0.5822 

S  k 

Engine  Start 
Annunciator 

Tet point  channel 

Stay a  on. 

Engine  Start  Annunciator 
signal  stay*  active. 

False  engine  start  annunciator. 

3.1692 

5B 

Engine  Start 
Annunciator 

Setpoint  Channel 

Stays  off. 

Engine  Start  Annunciator 
•ignal  nevar  active. 

Loss  engine  start  annunciator. 

3.1662 

6  A 

Engine  Start 

Annunciator 

Relay  Driver 

Channel 

Stay*  on. 

Same  as  ISA. 

Same  as  ISA. 

0.5*22 

6B 

Engine  Start 

Annunc  Later 

Relay  Driver 
Channel 

Stay*  off. 

Same  a*  |5b. 

same  as  |SB. 

0.5822 

7A 

Engine  Speed 
Greater  than 

Start  Signal 

Stays  high. 

Same  as  2.1  item  |2A. 

Same  as  2,1  item  |2A. 

3. 1692 

7a 

Engine  Speed 
Greater  than 

Start  Signal 

Stay*  low. 

Same  a*  2.1.  item  |4A. 

Sam  a*  3.1  item  #4A. 

3.1692 
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BA 

Ml  Speed  Signal 

Stays  high. 

Engine  speed  always  appears 
greater  than  or  equal  Ml  spaed. 

Clutch  could  be  engaged 
regard  to  engine  speed. 

without 

3.1692 

SB 

Ml  Speed  Signal 

Stays  low. 

Same  as  2.1  item  |24A. 

Same  as  2.1  item  #2lA, 

3.1692 

9 

P.O.  Pressure 

Sensor 

Lose  output. 

Lose  F.O.  Pressure  signal. 

Same  as  2.1  item  UOA. 

6.6600 

10 

P.O.  Pressure 

Signal  Conditioner 

Lose  output. 

Same  aa  #9. 

Same  as  2 . 1  item  #10A. 

2.6176 

11 

Fuel  Oil  Pressure 
Gauge 

Meter  (ails. 

fuel  oil  preasura  gauge 
reading  wrong. 

Lose  manual-visual  P.O. 
indication. 

pressure 

29 

12A 

P.O.  pressure 
Setpoint  Channel 

Stays  On. 

F.O.  pressure  always  appears 
normal. 

Lose  engine  start  inhibit  if  P.O. 
pressure  not  normal. 

3.5692 

12B 

F.O.  Pressure 
Setpoint  Channel 

Stays  off. 

Same  as  f9. 

Same  aa  2.1  item  flOA. 

3.1692 

ISA 

P.O.  pressure 

Alarm  Channel 

Stays  On. 

Same  as  #12A. 

Same  as  #12a. 

1.3012 

.SB 

P.O.  Pressure 

Alarm  Channel 

Stays  off. 

Same  as  #9. 

Same  as  2.1  item  |10A. 

1.3012 

nc 

P.O.  pressure 

Alarm  Channel 

Alarm  signal 
stays  on. 

F.O.  Pressure  Annunciator 
signal  always  active. 

False  F.O.  pressure  annunciator. 

0.6675 

1 3D 

f.O.  Pressure 

Alarm  Channel 

Alarm  signal 
stays  off. 

P.O.  Pressure  Annunciator 
signal  never  active. 

Lose  P.O.  pressure  annunciator. 

0.8675 

14A 

P.O.  Pressure 

Line  Receiver 
Channel 

Stays  high. 

Same  as  fl2A. 

Same  as  |12A. 

0. 3292 

14B 

P.O.  Pressure 

Line  Receiver 
Channel 

Stays  low. 

Same  as  |9. 

Same  as  2.1  item  |10A. 

0,3292 

IS 

Engine  L.O. 

Pressure  Sensor 

Lose  output . 

Lose  Engine  L.O.  Pressure 

Signal. 

Same  as  2.1  item  |1QA. 

8. 660(1 

16 

Engine  L.O. 

Pressure  Signal 
Condi t ioner 

Lose  output. 

same  as  tis. 

Same  as  2.1  item  |10A. 

7.4176 

FAILURE  MODES  AND  EFFECTS  ANALYSIS  IFNEA) 


SHIP: 

:  SHIP  C 

SUBSYSTEM.  2.2  ENGINE  AND 

CLUTCH  CONTROL  INPUT  INTERFACE 

PAGE:  1 

REF. 

MO. 

ITEM 

nomenclature 

FUNCTION 

FAILURE  MODE/S 

FAILURE  NODES 

SUBSYSTEM  SYSTEM 

FAILURES/  COMMENT: 
10K6  BUS,  INDEX 

17 

Engine  L.O. 

Pressure  Gauge 

Meter  fails. 

Engine  L.O.  pressure  gauge 
reading  wrong. 

Lose  manual-visual  engine  L.O. 
pressu' a  indication. 

10 

ISA 

Engine  L.O. 

Pressure  Setpoint 
Channel 

Stays  or.- 

Engine  L.O.  pressure  always 
normal . 

Lose  engine  start  inhibit  if  L.O. 
pressure  not  normal. 

1. 1692 

18a 

Engine  L.O. 

Preseure  Setpoint 
Channel 

St<\ys  off. 

Same  as  IIS. 

Same  as  2.1  item  #X0A. 

1.1692 

m 

Engine  L.O. 
pressure  Alarm 
Channel 

Stays  on. 

Same  as  flllA. 

Same  as  1 1$A. 

i.ivi2  “ 

198 

Engine  L.O. 

Pressure  Alarm 
Channel 

Stays  off. 

Same  as  |IS. 

Some  as  2.1  item  |10A. 

1.3012 

19C 

Engine  L.O. 

Pressure  Alarm 
Channel 

Alarm  signal 
stays  on. 

Engine  L.O.  Pressure  Annunciator 
signal  always  active. 

False  engine  L.O.  pressure 
annunciator. 

0.8675 

19D 

Engine  L.O. 

Pressure  Alarm 
Channel 

Alarm  signal 
stays  off. 

2r.g  Lne  L.O.  pressure  Annunciator 
ejgj.*l  never  active. 

Loss  engine  L.O.  pressure 
annunciator. 

0.1675 

20A 

Engine  L.O. 

Pressure  LR 

Channel 

Stays  high. 

Some  am  #18*. 

Same  as  |IIA. 

0. 3292 

20B 

Engine  L.O. 

Pressure  Lr 

Channel  , 

Stays  low. 

Same  as  IIS. 

Same  as  2.1  item  |10A. 

0.3292 

21 

Rocker  L.O. 

Pressure  switch 

Lose  output. 

Lose  Rocker  L.O,  pressure 
signal. 

Same  as  2.1  item  IlftA. 

2.9000 

22A 

Rocker  L.Q. 
Pressure  Alarm 
Channel 

Stays  on. 

Rocker  L.O.  pressure  always 
appears  normal. 

Lose  engine  start  inhibit  if 
rocker  L.O.  pressure  not  normal. 

1.1012 

22b 

Rocker  L.O, 

Pressure  Alarm 
Channel 

Stays  off. 

Same  as  |2l. 

Same  as  2.1  item  #10a. 

1.3012 

22C 

Rocker  L.O. 

Pressure  A 1 « i  »> 
Channel 

Alarm  signal 
stays  an. 

Rocker  L.Q.  Pressure  Annunciator 
signal  stays  active. 

False  rocker  L-Q.  pressure 
annunciator. 

0.8675 
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22D 

Roc Aar  L. 0. 

Pressure  Alarm 
Channel 

Alarm  signal 
stays  off. 

Rocker  L.O.  Pressure  Annunciator 
signal  never  active. 

Lose  rocker  L.O.  pressure 
annunciator. 

0.8675 

2  3A 

Rocker  L.O, 

Pressure  L.R. 

Stays  high. 

Same  as  |22A. 

Same  as  f22A 

0.1292 

22B 

Cocker  L.O. 
Pressure  L.R. 

Stays  lo*. 

Same  as  |2i. 

Same  a#  2.1  item  |10A. 

0. 3252 

24 

J.w.  pressure 

Sensor 

Lose  output. 

Los*  j.w.  pressure  signal. 

Same  as  2.1  item  #10A. 

8.6600 

25A 

J.W.  Pressure 

Alarm  Channel 

Stays  on. 

J.W.  pressure  always  appears 
normal . 

Los*  engine  start  inhibit  if  J.w. 
prsssurs  not  normal. 

1.1012 

25  B 

J.w.  Pressure 

Alarm  Channel 

Stays  off. 

Same  as  #24. 

Same  as  2.1  item  #10A. 

1. 3012 

25C 

J.W.  Pressure 

Alarm  Channel 

Alarm  signal 
stays  on. 

J.W.  Pressure  Annunciator 
signal  stays  active. 

Palee  J.W.  pressure  annunciator. 

0.867S 

250 

J.w.  Pressure 

Alarm  Channel 

Alarm  signal 
stays  off. 

J.W.  Pressure  Annunciator 
never  active. 

Loss  J.W.  pressure  annunciator. 

0.8675 

26  A 

J.W.  Pressure  L.R. 

Stays  high. 

Same  as  #25A. 

Same  as  |25A. 

0.3292 

26B 

J.w.  pressure  L.R. 

Stays  low. 

Same  es  #24. 

Same  as  2.1  item  |10A. 

0.1292 

27 

J.W.  Temperature 
Sensor 

Lose  output . 

Lose  J.W.  Temperature  signal. 

Same  as  2.1  item  f IGA. 

75.98 

28 

J.W.  Temperature 
Signal  Conditioner 

Lose  output . 

Same  as  #27. 

Same  as  2.1  item  «10A. 

7.6116 

29 

J.W.  Temperature 
Gauge 

Meter  fails. 

J.W.  temperature  range  reading 
wrong. 

Lose  manual  visual  J.W. 
temperature  indication. 

10 

30A 

J.W.  Temperature 
Setpoint  Channel 

Stays  on. 

J.W.  temperature  always  appears 
normal . 

Lose  angina  start  inhibit  if  J.w. 
temps catura  not  normal . 

1.1692 

3QB 

J.W.  Temperature 
Setpoint  Channel 

Stays  off. 

Same  as  127. 

Same  as  2.1  item  |10A. 

1.1692 

UA 

J.W.  Temperature 
Alarm  channel 

Stays  on. 

Same  as  |10A. 

Same  as  |30a. 

1.1012 

FAILURE  HOBBS  A  HO  EFFECTS  AKALYSIS  KPKEA } 
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31B 

J.W.  fMperature 
AIac*  Channel 

Stays  Off. 

Same  as  $27. 

Same  as  2.1  item  I10A. 

1.3012 

31C 

J.W.  Temperature 
Alarm  Channel 

Alarm  signal 
stay a  cm. 

J.W.  Temperature  Annunciator 
signal  always  active. 

False  J.W.  temperature 
■nnunci ator . 

0.8675 

3iD 

J.W.  Temperature 
Alar*  Channel 

Alarm  signal 

Stays  off. 

J.W.  Temperature  Annunciator 
signal  newer  active. 

Lose  J.W.  temperature 
annunciator. 

0.8675 

32  a 

J.W,  Temperature 
L.R. 

Stays  high. 

Same  as  #30A. 

Same  as  |3GA, 

0.3292 

32B 

J.W.  Temperature 

L,  R. 

Stays  low. 

Same  as  127. 

Sams  as  2.1  item  I10A. 

0.3282 

33 

Inj.  Coolant 
pressure  Sensor 

Lose  output. 

Lose  Inj.  Coolant  pressure 
signal. 

Same  as  2.1  item  I10A. 

2.9000 

34  A 

Inj.  Coolant 
Pressure  Alarm 
Channel 

Stays  on. 

Inj.  coolant  pressure  always 
appears  normal , 

Lo«e  engine  start  inhibit  if  inj. 
coolant  pressure  not  normal . 

1.3012 

34B 

Inj.  Coolant 
Pressure  Mar* 
Channel 

Stays  off. 

Same  as  133. 

Same  as  2.1  item  #10A. 

1.  3012 

340 

inj.  Coolant 
Pressure  Alarm 

Alarm  signal 
stays  on. 

Inj.  Coolsnt  Pressure  Annunci¬ 
ator  signal  always  active. 

Palse  inj.  coolant  pressure 
annunciator . 

0.6675 

340 

Inj.  Coolant 
Pressure  Alarm 

Alarm  signal 
stays  off. 

tnj.  Coolant  Pressure  Annunci¬ 
ator  signal  never  active. 

Lose  inj.  coolant  pressure 
annunciator. 

0.6675 

3SA 

Inj.  Coolant 
Pressure  L.R. 

Stays  high. 

Same  as  I34A- 

Same  as  I34A. 

0. 3292 

358 

Inj.  Coolant 
Pressure  L , R. 

Stays  Low. 

Same  as  133. 

Same  as  2.1  item  I10A. 

C. 3292 

36 

Inj.  Coolant 
Temperature 

Sensor 

Lose  output. 

Lose  Inj.  Coolant  Temperature 
signal . 

Sams  *3  | 39 A  below. 

75.98 

3? 

Inj.  Coolant 

Lose  output. 

Same  as  136. 

Same  as  I19A  below. 

7.6176 

Temperature 
Signal  Conditioning 
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}« 

Ioj.  Coolant 
Taapersture  Gauge 

Meter  tails. 

Inj.  coolant  temperature  gauge 
reading  wrong. 

Lose  manual -visual  inj.  coolant 
temperature  indicator. 

10 

39A 

Inj-  Coolant 
Tempera  t  ut  e 

Set po i at  Channel 

Stays  on . 

Inj.  coolant  temperature  always 
appears  normal 

Lose  engine  start  inhibit  if  inj. 
coolant  temperature  not  normal. 

3.1692 

39B 

In}.  Coolant 
Temperature 
Setpoint  Channel 

Stays  off. 

Same  a*  136. 

Same  as  2.1  item  |10A. 

3.1692 

40A 

Inj.  Coolant 
Temperature 

Alarm  Channel 

Stays  on. 

Same  as  I39A. 

Same  an  l»A. 

l. 3012 

40b 

Inj.  Coolant 
Temperature 

Alarm  Channel 

Stays  off. 

Same  as  #3$. 

Same  as  2 . 1  item  #10A. 

1.3012 

40C 

Inj.  Coolant 
Temperature 

Alarm  Channel 

Alarm  signal 
stays  on. 

Inj.  Coolant  Temperature 
Annunciator  signal  stays  active. 

P«l»«  inj.  coolant  temperature 
annunciator. 

0.3675 

408 

Inj.  Coolant 
Temperature 

Alarm  Channel 

Alarm  signal 
stays  off. 

1*3.  Coolant  Temperature 
Annunciator  a i goal  never  active. 

Loan  inj.  coolant  temperature 
annunciator. 

0.E675 

41A 

Inj.  coolant 
Temperature  L.  R. 

Stays  high. 

Same  as  IMA. 

Same  as  #39a. 

0.3292 

<1 B 

Inj.  Coolant 
Temperature  L.  R . 

Stays  low , 

Same  as  #36. 

Same  es  2.1  item  |10A. 

0.3292 

42 

Reduction  Gear 

L.O.  Pressure 

Sensor 

Lose  output . 

Lose  Reduction  Gear  L.O. 

Pressure  si goal. 

Saae  as  2.1  item  flOA. 

r . 90uu 

4  3A 

Reduction  Gear 
t.O.  pressure 

Alarm  Channel 

Stays  on. 

Reduction  gear  L.O.  pressure 
always  appears  normal. 

Lose  engine  start  inhibit  if 
reduction  gear  L.O.  pressure  not 
normal. 

1.3012 

43B 

Reduction  Gear 

L.O.  Pressure 

Alarm  Channel 

Stays  off. 

Same  as  |42. 

Same  as  2.1  item  flOA. 

l. 3012 
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«3  e 

ITEM 

homejclature 

PtJHCTIOH 

Reduction  Gear 
t-O.  P«f$ure 
AUm  Channel 

FAILURE  HODE/S 

Alar*  Signal 

stays  on. 

TKILIME  MODES 

5U8SVST,W  SVSTDf 

failures/ 

10 £6  kiss. 

0.#675 

430 

Reduction  Gear 
t.O.  Pressure 

A  Is  ns  Channel 

Alar*  signal 
stays  off. 

Reduction  gear  t.O.  pressure 
annunciator  never  active. 

Lose  redaction  gear  t.O. 
annunciator. 

0. *67* 

44A 

Reduction  Gt?A  r 
t-0.  Pressure 

X..I. 

Stays  high. 

S**e  ««  #42. 

Sa*e  as  2.1  itsa  no*. 

0.3282 

44B 

Reduction  Gear 

0.0,  Pressure 

O.R, 

Stays  low. 

Sa»e  a.  ««3*. 

®«*«  as  #43*. 

0.1292 

4$ 

Shutdown  Override 

Pti 

Pails  open. 

Shutdown  override  eigne  1  never 
Active. 

Lose  capability  lor  aaoualSy 
overriding  an  auto  engine  shut- 
qplfP. 

0.4400 

HA 

Shutdown  Override 

L- ft. 

Stays  high. 

See  i)  #45. 

Sam  a*  |45. 

0. 3292 

*«e 

Shutdown  Override 
lr.  It. 

Stays  low. 

Shutdown  override  nignal 
always  active. 

Ko  effect — unreal  operation. 

0.3292 

47 

Propel ler 

Hydraulic  Pressure 
Signal  Pressure 
Sensor 

Fails  open. 

Fropeller  hydraulic  preenure 
always  appears  adequate. 

Lose  inhibit  against  ergaging 
clutch  if  propeller  hydraulic 
pressure  not  adequate. 

•-€803 

48a 

Propeller 

Hydraulic  Pressure 
Signal  Pressure 
Sensor 

Stays  on. 

Propeller  hydraulic  pressure 
never  appears  adequate. 

s-ee  as  2.1  it  an  #33*. 

1-3012 

48B 

Propeller 

Hydraulic  Pressure 
Signal  Pressure 
Sensor 

Stays  off . 

Se»e  ns  #47. 

»»*w  as  #47. 

1. 3812 

48C 

Propeller 

Hydraulic  Pressure 
Signal  Pressure 

Alar*  signal 
stays  on. 

Propel ler  hydraulic  pressure 
not  adequate  annunciator  signal 
stays  active. 

False  propeller  hydraulic 
prasaurh  not  adeqate  annua- 
cist or. 

©-•€75 
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4S0 

Propel ler 

Hydraulic  Pressure 
Signs l  Pressure 

Alar*  signal 
stays  ot£, 

Propeller  hydraulic  pressure 
sot  adequate  aoaunc  i  a  tor  signal 
sever  active. 

Lose  propeller  hydraulic  pressure 
not  adequate  annunciator. 

0.8475 

4 S 

Shutdown  Reset 

PB 

Pails  open. 

Shutdown  reset  Istcft  Would  stay 
reset  following  on  engine  shut¬ 
down. 

Sane  as  2.1  item  f?A. 

a.<€0« 

SPA 

Shutdown  Resot 

L,  It. 

Stays  high. 

Lose  shutdown  reset  PA  function. 

Saare  as  2.1  item  #7a. 

0.  3242 

MB 

Shutdown  Reset 

L.  S- 

i 

Stays  low. 

Shutdown  reset  p.8.  always 

appears  depressed. 

Lose  inhibit  against  start¬ 
ing  engine  if  shutdown 
cc Adit  loo  exists. 

0. J242 

51 

E wergency  Stop 

I*.  B. 

Pails  open. 

Lose  emergency  stop  P.t.  switch 
function. 

Engine  could  *• ot  be  stopped  via 
awergrr ncy  stop  9.  A.  switch. 

0.4600 

52A 

Emergency  Stop 

P.8.  L.R. 

Stays  high. 

Sis*  ss  *53. 

Same  as  #51. 

0. 12*2 

528 

Emerge-vcy  Stop 

P.8.  L.R. 

Stays  high. 

Emergency  stop  P. 8.  always 
appears  depressed. 

im mm  •*  2.1  its*  *8A, 

0.  >292 

SI 

Engine  Brg.  G«Ar 
Engaged  Sensor 

Pails  open. 

Engine  beg.  gear  appears 
engaged. 

Asm  as  2.1  ite«  IZJl 

2.  400 C 

54A 

engine  Brg.  Geer 
Engaged  L. R, 

Stays  high. 

brg.  gear  never  appears 
engaged. 

Lose  inhibit  against  starting 
eagiae  when  engine  brg.  gear 
•©gaged . 

Of.  1292 

S«B 

Engine  flrg.  (Jeer 
Sngsged  L.R. 

Stays  low. 

6*m  as  #53. 

«aee  as  2.1  its*  #2A. 

0.3292 

5S 

Engine  Ouer speed 
Sensor 

Pails  open. 

Overspeed  condition  appears  to 
exist . 

&see  ss  2.1  it e*  |9A. 

2.9600 

S4A 

engine  Overspeed 
L.8. 

Stays  high. 

engine  overspeeo  signs',  never 
active . 

Lose  engine  shatJowr.  cn  overspend. 

0.3292 

SfiB 

Engine  Over  speed 
L.R, 

Stays  low. 

Sisc  is  #55, 

?■■**  as  2.1  item  #9*. 

6.3292 

5?A 

Engine  Over  speed 
Alar*  Channel 

Alar*  signal 
stays  on. 

Engine  Overspied  Annunciator 
signal  stays  active. 

False,  engine  over  speed 
annunciator. 

4.  U74 

S7b 

Engine  Over speed 
Alar*  Channel 

A  Lara  signal 
stays  off. 

Engine  Over speed  Annunciator 
signal  ftiver  active. 

Lose  eagine  over  speed 
sarvuACiator . 

4.3374 

FAJ LURE  NODES  AND  EFFECTS  ANALYSTS  \  FMfcA  ) 
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58 

Reduction  Gear 
Barring  Gear 
Engaged  Sensor 

raile  open. 

Reduction  gear  barring  gear 
appears  engaged. 

State  as  2.1  itea  #21  A. 

2.9000 

59A 

Reduction  Gear 
Barring  Gear  h. R, 

Stays  high. 

Reduction  gear  barring  gear 
never  appears  engaged. 

Lose  inhibit  against  engaging 
clutch  if  reduction  gear  barring 
gear  is  engaged. 

0.3292 

598 

Reduction  Gear 
Barring  Gear  L-R. 

Stays  low. 

Sim  as  |St. 

S«»«  as  2.1  its*  #21 A. 

0.3292 

60 

Clutch  Engaged 
Sensor 

rails  open. 

Cl 'itch  always  appear  engaged. 

Sr.gLn«  could  not  be  started;  al*o 
lose  inhibit  against  energising 

E/P  relay  it  clutch  la  not  ergaged. 

2.9000 

61 A 

Clutch  Engaged 

I..R. 

Stays  high. 

Sane  as  #60. 

Sene  as  #60. 

0.3292 

$1B 

Clutch  Engaged 

L.  R. 

Stays  low. 

Clutch  never  appears  engaged. 

Same  ss  2.1  item  111  A. 

0.32' 2 

62 

Engine  Start  p.B. 

fails  open. 

Engine  atart  p.B.  never  appears 
depressed. 

Same  ?a  2.1  ite*  #2A. 

0.4600 

63  A 

Engine  Start  F.B. 
L.R. 

Stays  high. 

Engine  start  P.8,  always  appears 
depressed. 

Engine  would  atart  erroneously 
whenever  start  p«  missive*  wet 
(e.g.,  L.O.  pressure  normal,  clutch 
not  engaged,  e* 

0.3292 

6  38 

Engine  Start  F.B. 

L.  R. 

Stays  low. 

Sa»e  aa  #62. 

Saaie  as  2.1  iff  -2A. 

0.3252 

64 

Engine  Stop  P.8. 

Pails  open. 

Engine  atop  p.B.  always  appears 
depressed. 

Same  as  2.1  (9A. 

0.4600 

65A 

Engi ne  stop  p.  B. 

L.  R. 

Stays  high. 

Engine  stop  P.B.  never  appears 
depressed. 

S*«e  as  2.1  item  #3i 

0. 1292 

65B 

Engine  Stop  P.8. 
L.R, 

Stays  low. 

Sane  as  |64. 

Jswe  as  2.1  item  1 9 A. 

0.3292 

66 

ER  ClUuCh 

Disengage  PI¬ 

Pails  open. 

ER  clutch  disengage  PB  never 
appears  depressed. 

Same  as  3.1  item  #l?B. 

0.4600 

6?A 

ER  Clutch 

Disengage  PB  L.R. 

Stays  high. 

?H  clutch  disengage  PB  always 
ippearx  depressed. 

Clutch  would  disengage  whenever 

ER  in  control. 

0.  3292 

FAILURE  MOVES  AND  EFFECTS  ANALYSIS  IfHEA! 
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FAILURE  MODES 

SUBSYSTEM  SYSTEM 

FAILURES/  COMMENTS 
10fc6  HRS.  INDEX 

fc/a 

BH  Clutch 

Disengage  PB  L.R. 

Stays  low. 

Sane  as  166. 

saae  as  2.1  itew  #17B. 

U. 3292 

48 

Bridge  Clutch 
Disengage  PB 

PaiLa  open. 

Bridge  clutch  disengage  PB 
never  appears  depressed. 

Same  as  2.1  Ite*  #168. 

0.4600 

69A 

Bridge  Clutch 
Disengage  PB  L.R. 

Stays  high. 

Bridge  clutch  disengage  P8 
always  appears  depressed. 

Clutch  would  disengage  whenever 
bridge  in  control. 

0. 3292 

496 

Bridge  Clutch 
Disengage  PB  L.  R. 

Stays  low. 

Saae  as  #68. 

Sm  ..  2.1  It «»  |16b. 

0.3292 

70 

ta  Clutch  engage 

PB 

Pal la  open. 

St  clutch  engage  PB  never 
appears  depressed. 

Saa*  as  2.1  item  #198. 

0.4600 

7U 

ER  Clutch  Engage 

PB  LR 

Stays  high. 

*8  clutch  engage  PB  always 
appears  depressed. 

Clutch  would  engage  whenever  BM 
to  control. 

0.3292 

7lB 

ER  Clutch  engage 

PB  LR 

Stay*  low. 

Sane  as  |7Q. 

Same  as  2.1  iteai  #190. 

0.3292 

72 

Bridge  Clutch 
Bngage  PB 

Palis  open. 

Bridge  clutch  engage  PB  never 
appears  depressed. 

sue  ..  2.1  lt*ee  I20B, 

0,4600 

73A 

Bridge  Clutch 
Engage  PB  L.R. 

Stays  high. 

appears  depressed. 

Clutch  would  engage  whenever 
bridge  in  control. 

0.3292 

73  B 

Bridge  Clutch 
Engage  PB  L.R. 

Stays  low. 

Sane  as  #72. 

SaaMt  as  2.1  ite*  #20». 

0.  3292 

SHIP:  SHIP  C 


FAILURE  MOOES  AND  EFFECTS  ANALYSIS  (FMEA  3 

SUBSYSTEM:  2.3  &NQIHS  AND  CLtfTCH  CONTROL  OUTPUT  INTERFACE 


ITEM 

NOMENCLATURE 

FUNCTION 


FAILURE  MOOB/S 


SUBSYSTEM 


FAILURE  MODES 


SYSTEM 


FAILURES/  COMMENTS 
10 E6  HRS.  INDEX 


1A 

Engine  Sturt 

Relay  Driver 

Stays  on. 

Same 

as 

2.1 

item 

MA 

Same 

as 

2.1 

item 

HA 

0.4400 

IB 

Engine  Start 

Relay  Driver 

Stays  off. 

Same 

as 

2.1 

Item 

|2A. 

Same 

as 

2.1 

item 

«2A. 

0.4400 

2* 

Engine  Start  Relay 

Contact  Sticks 
open. 

Same 

as 

2.1 

item 

|<A. 

Sam* 

as 

2.1 

item 

ha. 

0.5300 

2B 

Engine  Start  Relay 

Contact  Sticks 
closed. 

Same 

as 

2,1 

Item 

I2A. 

Same 

at 

2.1 

item 

I2A. 

0.5300 

3A 

Engine  Start 
Solenoid 

Fails  open. 

Suae 

as 

2.1 

item 

|4A. 

Same 

as 

2.1 

item 

Ha. 

19.2050 

3B 

Engine  Start 
Solenoid 

Fails  closed. 

Same 

as 

2.1 

item 

I2A. 

Same 

ea 

2.1 

item 

12a. 

19.2050 

4  A 

Engine  Stop  Relay 
Driver 

Stays  on. 

Same 

as 

2.1 

item 

ISA. 

Same 

as 

2.1 

item 

ISA, 

0.4400 

4B 

Engine  Stop  Relay 
Driver 

Stays  off. 

Same 

as 

2.1 

item 

#90. 

Same 

as 

2.1 

item 

•  9B. 

0.4400 

5A 

Engine  Stop  Relay 

Contact  Sticks 
open. 

Same 

as 

2.1 

i  tee 

I9B. 

Same 

as 

2.1 

item 

1*8. 

0,5300 

5B 

Engine  Stop  Relay 

contact  sticks 
closed. 

Same 

as 

2.1 

Item 

*9A. 

Same 

as 

2.1 

item 

I9A. 

0-5300 

BA 

Engine  Stop 
Solenoid 

Fails  open. 

Same 

as 

2.1 

item 

ISA. 

Same 

as 

2.1 

item 

I9A. 

19.20  5  0 

6b 

Engine  Stop 
Solenoid 

Fails  closed. 

Same 

as 

2.1 

item 

19  B. 

Same 

as 

2.1 

item 

•9a. 

19.2050 

?A 

Emergency  Stop 

Relay  Driver 

Stays  on. 

Same 

as 

2.1 

item 

Ills. 

Same 

as 

2.1 

item 

|9A. 

0.4400 

7B 

Emergency  Stop 
Relay  Driver 

Stays  off. 

Same 

as 

2.1 

items  |BB 

and 

HOB. 

Sam* 

ae 

2.1 

item 

|12fl. 

0.4400 

BA 

emergency  Stop 
Relay 

Contact  Sticks 
open. 

Same 

as 

2. 1 

items  |Bb 

and 

HOB. 

same 

at 

2.1 

item 

f  12B. 

0.5300 

BB 

Emergency  Stop 

Ael  ay 

contact  Sticks 
closed. 

Same 

as 

2.1 

item 

1118, 

Same 

at 

2.1 

item 

•9A. 

0.5300 

-  ■  > 

•  ■ 

■\  • 

-»•*!* 

.Ivi 

i!  iru 

■:  *  -im  1 

Fele* 

-  *i 

n.i  1  ii 

>l  ihiltdown  flUrii. 

1,4535 

fAfLUftg  MODES  AMD  EFFECTS  AKAIVSIS  IFMEA) 


SHIP:  SHIP  c 

SUBSYSTEM j  2.1  ENG  I Hfi 

AND  CLUTCH  CONTROL  OUTPUT  INTERFACE 

PACE:  2 

item 

REF.  tWMEMCl.ATuRS 

NO. 

9» 

FUNCTION 

Engine  Shutdown 

Alarm 

FAILURE  MOOE/S 

Stay*  of/. 

failure  moms 

suAsrsro,  srsre* 

*Ur"  ‘i9nil  Lo“ 

FAILURES/  COMMENTS 
10*6  HRS.  INDEX 

1 .6534 

iOA 

Clutch  Relay 

Du  vcr 

Stays  on. 

&m«  as  2,1  item  #m. 

8a*s  as  2,1  item  m*. 

1.6535 

10b 

Clutch  Relay 

Driver 

Stays  off. 

Sw  as  2.1  its*  §33*. 

Same  as  2.L  item  |U&. 

1.6535 

1U 

Clutch  Relay 

Contact  Sticks 
open. 

Same  as  2.1  itasi  #J3A, 

Sa*«  as  2.1  item  |lis. 

0.5300 

ns 

Clutch  Relay 

Contact  Sticks 
closed. 

Sa«e  as  2.1  its*  |33fi. 

Sa*e  as  2,1  its*  #14A. 

0.5300 

12K 

Shutdown  Reset 
Relay  Driver 

Stay*  on. 

Shutdown  reset  lamp  signal 
stays  active. 

Shutdown  reset  lamp  stays  lit. 

0.4400 

12B 

Shutdown  Reset 
Relay  Driver 

Stays  off. 

Shutdown  reset  laep  signal 
never  act i vs. 

Shutdown  reset  lamp  never  lights. 

0.4400 

UA 

Reduction  Gear 

Brg.  Gear  Engaged 
Relay  Driver 

Stays  on. 

Reduction  gear  brg,  gear 
engaged  lamp  signal  stays 
active. 

Reduction  gear  brg.  gear  engaged 
lamp  stays  lit. 

0.4400 

U» 

Reduction  oe»r 

Brg.  Gear  Engaged 
Relay  Driver 

Stay  off. 

Reduction  gear  brg.  gear 
engaged  leap  signal  never 
act  1  vs . 

Reduction  gear  brg.  gear  engaged 
lamp  never  lights. 

0. 4400 

14A 

Reduction  Gear 

Brg.  Gear  Engaged 
Alarm 

Stays  on. 

Reduction  gear  brg.  gear 
engaged  alar*  signal  stays 
active. 

Palis  reduction  gear  brg.  gear 
engaged  alar*. 

1.6535 

14B 

Reduction  Gear 

Brg.  Gear  Engaged 

Alarm 

Stays  off. 

Reduction  gear  brg.  gear 
engaged  alar*  signal  nave r 
active. 

Lose  reduction  gear  brg.  gear 
engaged  alarm. 

1.4535 

15A 

Clutch  rill 

Solenoid 

Stays  open. 

£*»<*  as  2.1  its*  #33b. 

S**e  as  2.1  item  |14a. 

14.2050 

15B 

Clutch  pill 

Solenoid 

Stays  closed. 

Saae  as  2.1  it**  |3Ja. 

Sam*  as  2.1  item  Ills. 

19.2050 

16A 

Engine  Brg.  Gear 
Engaged  Alarm 

Stays  on. 

Engine  Brg.  Gear  Engaged  Lamp 
signal  *tu%*  active. 

Engine  brg,  gear  engaged  lamp 
stay#  lit. 

1.6535 

UB 

Engine  Brg.  Caar 
Engaged  Alar* 

Stays  off. 

Engine  Brg.  Gear  Engaged  tamp 
signal  never  active. 

Engine  brg.  gear  engaged  lamp 
never  llghta. 

1.6535 

j 


FAILURE  MODES 

AND  EFFECTS 
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REF. 

HO. 

ITEM 

NOMENCLATURE 

FUNCTION 

FAILURE  HGDE/S 

SUBSYSTEM 

FAILURE  MODES 

SYSTEM 

FAILURES/  COMMENTS 
10 £6  HRS.  INDEX 

17A 

Clutch  Engaged 
Malay  Driver 

Stays  on. 

Clutch  Engaged 
stays  active. 

Lamp  signal 

Clutch  engaged  leap  stays 

lit. 

0.4400 

17B 

Clutch  Engaged 
Malay  Driver 

Stays  off. 

Clutch  Engaged 
never  active. 

Laaf  signal 

Clutch  engage ed  leap  never 

tights. 

0.4400 

FfcILUftE  HO  DCS  AND  EFFECTS  ANALYSIS  <#NEA) 
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REF  . 
NO- 

ITEM 

NOMENCLATURE 

PWCTIOH 

FAILURE  MODE/S 

FAILURE  WOES  FAILURES/ 

SUBSYSTEM  SYSTEM  10 £4  HRS. 

1A 

Filter  Capacitor* 

Pail  open. 

No  effect  (soae  EHI  filtering 
capability  would  be  lost!. 

Ho  effect. 

e.i*ve 

IB 

Filter  Capacitors 

Fail  short. 

Power  supply  to  all  cards 
shorted  to  ground. 

Sees  es  FMEA  1.1  itea  *18. 

0.8430 

2A 

Maneuver  IPB  Gate 

Stays  high. 

Auto/mpiit  Mode  latch  stays/ 
reset;  also,  cru lae/maneuver 
latch  stays  set  whenever  SOG 
not  on. 

Split  node  (stnuil)  operation  not 
possible.  Lose  all  speed  control 
at  tisw  of  failure  if  split  node 
bed  been  in  effect.  ('/easel 
could  speed  up  or  slow  down. ! 

0.1052 

2B 

Maneuver  IPB  Gate 

Stays  low. 

Lose  Maneuver  Mode  select 

Signal. 

Maneuver  aode  could  not  be 
selected. 

0.1052 

1A 

Crulae/Haneuver 

Latch 

Stay  aet. 

Maneuver  aode  always  selected. 

Lose  auto  and  Manual  cruise  aode. 
Lose  ell  speed  control  at  tie*  of 
failure  if  cruise  node  had  been  in 
effect  {vessel  could!  speed  up  or 
slow  down). 

0.3*35 

3B 

Cruise/ Maneuver 
Latch 

Stsys  reset. 

Cruise  aode  always  selected. 

lose  auto  and  annual  Maneuver 

Mode.  Lose  all  speed  control 
at  tlae  of  failure  if  Maneuver 
»ode  had  been  in  effect  (vessel 
could  speed  up  or  slow  down). 

0.3*35 

4  A 

SDG  CB  Input 
Circuit 

Output  stays 

high . 

Cruise/aaneuver  latch  would  not 
be  reset  at  initialise  when  80S 
on  line. 

At  EEC  power  turn-on,  the  systen 
could  com*  up  in  either  the  cruise 
or  Maneuver  sod*  raadoaly.  Loss  of 
speed  control  could  occur  at  tiee 
of  failure  (vessel  could  speed  up 
or  slow  down). 

0.1784 

4B 

SDG  CB  I nput 
Circuit 

Output  stays 

low. 

Cruise/sMtneuver  letch  and  auto/ 
split  aode  latch  would  stay 
reset . 

Auto  cruise  Mode  always  selected. 
Lose  all  speed  control  et  tine  of 
failure  if  non-auto  cruise  aode 
had  bean  in  effect  (vessel  could 
•peed  up  or  slowdown). 

0.174* 

SA 

Int ;h  Beset 

Circuit 

Output  stays 

high . 

Letches  could  not  be  reset  to 
aoto  cruise  Mode. 

Lose  ability  to  select  aoto  cruise 
Mode.  Lom  speed  control  if  this 
Mode  selected  (vessel  could  slow 
down  or  speed  tap). 

0.1914 

5B 

Latch  Reset 

Output  stays 

low. 

Saae  aa  #4B. 

Sane  as  «4B. 

0. 1*14 

COMMENTS 

INDEX 
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REP. 

NO. 

ITEM 

NOMENCLATURE 

FUNCTION 

FAILURE  MODE/ S 

FAILURE  MODES 

SUBSYSTEM  SYSTEM 

FAILURES/ 
10 U  HRS. 

6  A 

Split  IPB  input 
Circuit 

Stays  high. 

Lose  split  IPB  function. 

Split  Mode  {Manual)  could  not  be 
selected.  Lose  speed  control  if 
this  Mode  selected  {vessel  could 
slowdown  or  speed  up). 

0.1052 

SB 

Split  IPB  Input 
Circuit 

Stays  low. 

Split  IPB  always  appears 
depressed. 

Split  Mode  {Manual)  always 
selected.  Lose  all  speed  control 
at  time  of  failure  if  non- split 
Mode  had  been  selected.  {Vessel 
could  slowdown  or  speed  up.) 

0.1052 

7A 

Maneuver  PB  Reset 
Signal 

Stays  high. 

Auto/aplit  mode  latch  could 
not  be  reset  by  maneuver  IPB. 

Auto  Maneuver  Mod*  could  not  be 
selected.  Lose  speed  control  if 
this  Mode  selected  (vessel  could 
slowdown  or  speed  up). 

0.0714 

7B 

Maneuver  PB  Reset 
Signal 

Stays  low. 

Auto/split  Mode  latch  stays 
reset. 

Same  as  |?A. 

0.0714 

6  A 

Auto/ Split  Mode 
Latch 

Stays  aet. 

Split  »ode  always  selected. 

Ssm«  as  I6B. 

0.2183 

SB 

Auto/ Split  Mode 
Latch 

Stays  reset. 

Auto  Mode  always  selected. 

Auto  Mode  always  selected.  Lose 
all  speed  control  at  time  of 
failure  if  non-«uto  Mode  had  been 
in  effect  (vessel  could  slowdown 
or  speed  up). 

0.2803 

9A 

SDG  On-Line  Lup 
Circuit 

Blink  enable  stays 
active. 

SDG  o0t-oo-l loe  blink  gate 
stays  enabled. 

False  SDG  not-on-line  blinking 
leap. 

0.2945 

9B 

SDG  On-Line  Lamp 
Circuit 

Blink  signal  never 
active. 

SOG  not- oo-l in*  blink  signal 
Inhibited. 

SDG  not-on-line  lamp  lights  steady  0.2209 
when  it  should  blink. 

9C 

SDG  On-Line  Lamp 
Circuit 

Laap  signal  stays 
active. 

SDG  not- on- line  lamp  signal 
stays  active. 

False  SDG  hot- on- line  steady  lamp 

0.2209 

9D 

SOC  On-Line  Leap 
Circuit 

Laatp  signal  never 
active. 

SDG  not -on- line  1  asp  signal 
never  active. 

Lose  SDG  not-on-line  lamp. 

0.7362 

10A 

Manual*  Output 

Stays  high. 

Auto-Manual  signal  to  pitch 
controller  oever  active. 

Same  as  4.1  (Pitch  Controller) 

FH£A  item  |U. 

0.1004 

10B 

Manual*  Output 

Stays  low. 

Auto-Manual  signal  to  pitch 
controller  always  active. 

Same  as  4.1  (Pitch  Controller) 
FK£A  item  #JB. 

0. 1004 

COMMENTS 

INDEX 
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PAGE: 


ITEM 

REK.  NOMENCLATURE 

*>■  FUNCTION  FAILURE  MODS/S 

17U  Two  Bng i n«  On-Line  stays  low. 

Output 


I  BA  Cruise  Speed  Output  too  high 

Summing  Asp 

IBB  Cruise  Speed  Output  too  low. 

Summing  Amp 

19  Split  PRM  Resistor  Fails  open. 


j-  Trim  RPM  Resistor  Fails  open. 

vr 

n; 


21a  Speed  Fail  Enable  Output  stays  high. 

21 B  Speed  Pail  Enable  Output  stays  low. 


FAILURE  NODES 

subsystem 


SYSTEM 


FAILURES/ 
10ES  HRS. 


Only  1  clutch  always  appear* 
engaged  (Relay  9  stays  de¬ 
energised).  1 -engine  function 
gen.  would  be  switched  in  when 
both  engines  on  line. 


Mo  effect  if  1  engine  on  line.  0.1004 

If  2  engines  on  line,  propeller 
pitch  control  would  be  Incorrect. 

Vessel  speed  would  be  higher  than 
coa sanded. 


In  auto-cruise  •ode,  p.  SRC 
input  too  high. 


In  auto  cruise  Mode,  false  full  1.472S 
speed  co stands  would  occur. 


In  auto- cruise  node,  P.  SRC 
inpot  too  low. 


In  auto  cruise  mode,  false  engine  1.4726 
idle  commands  would  occur. 


Lose  input  sigkM*l  frot  split 
RPM  pot  (signal  opens).  In 
split  Mode.  F.  SRC  input  stays 
too  low. 


In  split  Mode,  vessel  would  stop  0.0051 
and  speed  changes  via  split  RpN 
pot  not  possible.  Other  speed  con¬ 
trol  Modes  not  effected. 


Lose  input  signal  frot*  cruise 
trie  RPM  pot  (signal  opens). 
In  cruise  Mode,  cruise  speed 
triM  input  incorrect. 


In  cruise  node,  vessel  would  go  0.0126 
slower  than  commanded  (abaft  RPM 
would  drop) . 


Speed  fail  circuit  always 
enabled. 


Kuisance  speed  fall  alarms  when  0.2008 
propulsion  system  cot  in  use. 


Speed  fail  circuit  never 
enabled. 


Losa  speed  fail  alarm. 


0.2008 


22A  Energize  S.  Z/P  Stays  high. 
Relay  Output 


220  Energize  S.  E/P  Stays  low. 
Relay  Output 


23A  Energize  B/p  St«y«  high, 

Relay  Output 

23B  Energize  p.  E/p  Stays  low. 

Relay  Output 


Starboard  £/p  relay  stays 
energised. 


Starboard  8/p  iolay  stays 
de-energized. 


Port  E/P  relay  stays  energised. 


Starboard  engine  governor  stays  0.1004 

activated)  no  affect  if  starboard 
engine  in  use.  if  not  U  use, 
engine  “speed-up"  command  would 
occur  erroneously. 

Starboard  engine  governor  never  0.1084 

activated)  lose  starboard  engine 
control  via  autosuitioo.  Engine 
load-sharing  ayatem  would  control 
governor. 

Same  as  #22A  except  for  port  O.UM>4 

aadoa. 


Port  E/P  relay  stays  de¬ 
energise. 


Samu  as  #22B  except 
engine. 


for  port  0.1004 


! 


COWEKTS 
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REF. 

NO. 

ITBN 

NOMENCLATURE 

P UNCTION 

FAILURE  MODE/S 

FAILURE  MOOES 

SUBSYSTEM 

SYSTEM 

FAILURES/  COMMENTS 
10£6  H&$.  INDEX 

n 

Bridge  Throat 

Lever  Pot 

Resistors 

Fail  open. 

Low  signal  fro*  bridge  thrust 
lever  {signal  opens). 

Thrust  during  Maneuvering  could 
not  be  controlled  f roe  bridge, 
if  bridge  in  control  of  Maneuvering 
thrust  At  tine  of  failure,  all 
control  would  be  lost,  and  pitch 
COMMsnd  would  go  to  i«ro,  causing 
vessel  to  stop. 

0.0234 

32A 

Eft  Throttle 

Control  Pot 
•offer 

Output 

too 

high . 

Signs 1  fro*  Eft  throttle  lever 
too  high  {Maneuvering  node). 

Uacoaesfid  vessel  speed  increases 
when  £8  in  coatxol . 

1.1147 

32B 

£R  Throttle 

Control  Pot 

Buffer 

Output 

too 

low. 

Signal  fro*  EX  throttle  lever 
too  low  (Maneuvering  node). 

UscoMMAoderd  vessel  speed  de¬ 
creases  when  £8  in  control; 
vessel  would  coast  to  a  stop. 

1.1147 

3J 

Eft  Throttle 

Position  Meter 
Output 

Any. 

Signal  to  ER  throttle  position 
Meter  incorrect. 

EX  throttle  position  Meter 
incorrect. 

1.7B92 

34A 

Bridge  Throttle 
Control  Pot  Buffer 

Output 

too 

high. 

Sasut  ss  #J2A  except  for  bridge 
throttle  lever. 

Sase  as  #32A  except  for  bridge 
throttle  lever. 

1.1147 

n» 

Bridge  Throttle 
Control  Pot  Buffer 

Output 

too 

low  . 

Samw  ss  |32B  except  for  bridge 
throttle  lever. 

Sane  as  |32B  except  for  bridge 
throttle  lever. 

1.1147 

15 

Bridge  Throttle 
Poalt ior.  Meter 
Output 

Any. 

Signs!  to  bridge  throttle  posi¬ 
tion  Meter  incorrect 

Bridge  throttle  position  Meter 
incorrect. 

1. 7B92 

03“ 


\ 
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FAILURE  MOOES  Attt>  EFFECTS  AMALYSi S  (FMEA) 

SUBSYSTEM:  3.2  MODE  CONTROL  tHPU*  INTERFACE 


ITEM 

nomenclature 


FAILURE  MODES 


FAILURES/ 


t*>. 

FUNCTION 

FAILURE  HODE/3 

SUBSYSTEM 

SYSTEM 

10 £6  HRS. 

I 

Bridge  Port  idle 
IPB 

Fail  Open. 

Lose  Bridge  Port  Idle 
function. 

PB 

Fort 

fcoa 

Idle  could  not  he  coaaaoded 
the  Bridge. 

0.4100 

2  A 

Bridge  Port  Idle 

L.  ft. 

Stays  high. 

Sane 

as  f  i . 

Saae 

aa  II. 

o.4sn 

20 

Bridge  Port  Idle 

Stays  low. 

Sa«e 

as  Mode  Control 

Logic 

Sane 

aa  Mode  Control 

Logic 

0.4591 

L.  R. 

FKEA 

<3.1 )  i tea  |U A. 

FMEA 

OH)  itaa  1 14 A. 

3 

EH  Port  Idle  PB 

Fail  open. 

Lose 

E»  Port  Idle  PB 

function. 

Port 

froa 

Idle  could  not  be  coa—ndad 

n. 

0.4400 

4  A 

ER  Port  Idle  L.H. 

Stays  high. 

Saae 

»*  13. 

Sam 

aa  *1. 

0. 4591 

4ti 

tit  Port  Idle  L.R. 

Stays  low. 

Same 

FMEA 

a*  Hade  control 
(3.11  itu  *n*. 

Logic 

Sam 

FMEA 

as  Mode  Control 
0.1)  itea  1 14A. 

Logic 

0. 4591 

Cruise  Mode  iPB 

Fails  open. 

Lo*« 

same 

cruise  Mode  PB  function— 
as  Mode  Control  Loci  c  FMEA 

SaM# 

FMEA 

aa  Mode  Control 
0.1)  itea  ISA. 

Logic 

0 . 4400 

6A 

Cruise  Mode  L.  R. 

Stays  high . 

13.11 

Sue 

1  itea  |5A. 

aa  IS. 

FMEA 

as  Mode  control 
0.1)  itea  ISA. 

Logic 

0.4591 

6B 

Cruise  Mode  L.R. 

Stays  low. 

Saae 

FMEA 

as  Mode  Control 
0.1)  itea  |4fi. 

Logic 

Saae 

FMEA 

a*  Mode  Control 
0.1)  itaa  Mb . 

Logic 

0.4591 

7 

Maneuver  Mode  IPB 

Fails  open. 

SUSP 

FMEA 

as  Mode  Control 
0.1)  itea  |2B. 

Logic 

SaM 

FMEA 

aa  Mode  Control 
(3.1)  itea  #2B, 

Logic 

0.4600 

8  A 

Maneuver  Mode  L.E. 

Stays  high. 

aa  Mode  Control 
0.1)  itea  12ft. 

Logic 

Saae 

9M&A 

aa  Mode  control 
0.1)  itaa  |2ft. 

Logic 

0.4591 

SB 

Maneuver  Mode  L. ft. 

Stays  low. 

Santa 

FMEA 

aa  Mode  Control 
0.1)  itaa  |2 A. 

Logic 

Saae 

FMEA 

aa  Mode  Control 
0.1)  itaa  |2A. 

Logic 

0.4591 

9 

Split  Mode  IPS 

Fails  open. 

Saae 

FMEA 

as  Mode  Control 
13.1)  itea  |€A. 

Logic 

Saae 

FMEA 

aa  Mode  Control 
0.1)  itaa  |6A. 

Logic 

0.4600 

10  A 

Split  Mode  L. ft. 

Stays  high. 

SaM 

FWfcA 

aa  Mode  Control 
U.l)  itea  MB. 

Logic 

SaM 

FMEA 

aa  Mode  Control 
0.1)  itea  |6ft. 

Logic 

0.4591 

1GB 

Split  Mode  L.  R. 

Stays  low. 

SaM 

FMEA 

aa  Mode  Control 
U.l)  itaa  MA. 

Logic 

Sam 

FMEA 

aa  Mode  control 
0.1)  itaa  |6A. 

Logic 

0.4591 

11 

SOG  CB  Cl A  Signal 

Fails  open. 

Same 

as  9 1 2B . 

Saae 

aa  412B. 

0.4600 

COMMENTS 

INDEX 


failure  mooes  ajad  effects  amalysis  (Pkea) 


?- 


SHIP 

SHIP  C 

SUBSYSTEM?  3.2  MOOE  CO#T«Of 

INPUT  INTERFACE 

RACE:  2 

REP. 

NO. 

ITEM 

NOMENCLATURE 

PUNCttOtf 

PAX LORE  HOOP'S 

pa i lure  mooes 

SUBSYSTEM  SYSTEM 

TAX LURKS/  COMMENTS 

10 EE  flftS.  INDEX 

12A 

SOG  Cfl  U 

Stays  high. 

soc  sever  appears  on-line. 

Loss  inhibit  against  applying 
propulsive  thrust  if  shaft  driven 
generator  is  on-line. 

0,4591 

I2B 

SOC  CB  US 

Stay*  io*. 

SDG  always  appear a  on-line. 

Only  cruise  node  could  be  selected  0.4591 
lose  all  other  nodes. 

13 

SOU  Clutch  Engage 
Signal 

pails  open. 

SDG  clutch  never  appears  disen¬ 
gaged— eaae  as  Me  Control 

Logic  <3.11  PM£A  itew  #90. 

Sane  as  Mode  Control  Logic 

PIUU  <1.1  >  itew  |9D. 

0.4400 

1 4  A 

SDG  Clutch  L.  *. 

Stays  low. 

Sue  as  #13. 

sane  as  Mode  Control  Logic 

F*EA  tJ.ll  its*  |9D. 

0.4591 

li» 

SOG  Clutch  L.  R. 

Stays  high. 

SDG  clutch  never  appears 
engaged — sane  as  Mode  Control 
Logic  tHEA  O.li  item  |9c. 

Sene  as  Mode  Control  Logic 

FHEA  (3,1)  item  |9C. 

0,4591 

15A 

Ahead  L,  H. 

Stay*  high. 

Thrust  levers  never  appear  set 
to  ahead.  Detent  signal  would 
go  active  when  thrust  control 
act  at  ttro. 

Auto  pitch  control  would  t*  dis¬ 
abled  when  Thrust  Lever  at 
astern. 

0.4591  ! 

1 

I 

15B 

Ahead  L.  R. 

Stays  low. 

Thrust  level  always  appears  set 
to  ahead;  deteat  signal  never 
active  t Detent*  stays  high). 

Same  as  Mode  Control  Logic  FHEA 
<3.1 )  it an  #1SA. 

Sane  as  Mode  Control  Logic 
mu  (3.1)  itew  »15A. 

0.4591  1 

1 

| 

HA 

Astern  L, R. 

Stays  high . 

Throat  levers  never  appear  set 
to  astern;  detent  signs)  would 
go  active  when  thrust  control 
not  at  sere. 

Auto  patch  control  would  be  dis¬ 
abled  when  thrust  level  act  to 
asters. 

6. 4591 

j 

1 

16S 

Astern  L.R. 

Stay*  low. 

Sana  a*  #  15b  except  thrust 
imr  always  appears  set  to 
astern. 

Sane  as  Mode  control  Logic 
m&A  <3.11  itew  #X5A, 

0.4SS2  | 

17A 

ER  Throttle  Lever 
AH/AS  Contacts 

A B  contact  stays 
open. 

Sjm»«  as  |1SA  when  ER  l r.  control; 
no  effect  when  bridge  in 
control . 

gene  es  |1SA  when  W  in  control; 
no  effect  when  bridge  in 
control. 

1.4500 

! 

178 

£*  Throttle  Lever 
AH/ AS  Contacts 

AS  contact  stays 
ope*. 

Same  as  IU&  when  w  in  control] 
no  effect  when  bridge  in 
control . 

Sane  as  | 16a  when  CM  io  control; 
no  effect  when  bridge  in 
control . 

1 . 4500 

!  % 


i 


r 

fu 


SHIP;  SKIP  c 

",  “«aicutu»t 

*>•  fukction 

*•*  Sfids*  Toroctle 
L**«,  *«/*s 
Coqt«ct« 

>*B  Bridge  Throttle 
twr,  As/As 
COntacti 

i**  AM/*S  Relay 

1,1  »a/*s  faiay 
»»c  *a/*s  Way 

190  *M/*S  Relay 


mmauim‘  I.i  *w  CORTROK  imr 

WILORB  *SI*/S  _ _ _  niUMM  »3K6 


AH  oei«t*ct  •Lavs 

op* A.  ' 

AS  cocract  stays 

OP^&a 

*®  Ah  coat  act 
*****  opan. 

AS  contact 
«*y*  open. 

AH  contact 
*t*y*  cpea. 

Sri ■*}«  *3  contact 

atftva  nr... 


JO 

Sridjo  Throttle 

Sever 

Aoy. 

21 

**  Throttle  L»»cr 

Aay. 

22 

88  Tf>»  Wit  [»„ 

A*y. 

23 

®  Split  KPN  Laver 

Any  w 

24 

frop  Shan  RPH 

Tech -Genera  toe 

l*os«  output. 

2SA 

Speed  Fail  ,1 

Sat point 

Output  SC ay a 

2Sfi 

Spaed  Fail  ,1 
Setpoint 

Ootput  ataya 

2tA 

Speed  Fail  ,2 

Setpoint  . 

Output  ataya 

2&B 

Spaed  Fail  ,2 

Sat point 

Output  ataya 

Slits  XSThM 

£"?  •»  USA  hrld„,  la 

£££'  no  kJ*  „%» 

**•*  u  #1<A  britkie  in 

®etaol,  »  ettart  ^  „  u 

**■»  »*  #17*. 

***«  «  »tJ». 

^  «  1111. 

s*  «  #lt*. 

'*  *o*»  Control  Iconic 
u.ti  itM  #Jl.  ^ 

»*  Hole  control  t09ic 
,3-l»  it  an  UR, 

ft  f?“T  Co“t'°l  l»9ic 

U-tl  icon  §2«, 

S— e  A*  Hod.  Control  Ionic 
Fl“*  (J.ll  itan  ^  C 


FK** 

Sn w 

fm» 

tat 

«u 


n«i*  ii  !*?*?  CoBtr»‘  Lo«le 

**  <J.l>  i ten  127s, 

S«e  a.  noa.  COBtrol  ^ 

SJ-ll  itan  ,27*.^ 

Sane 
FHE* 


11  Hod*  Control  Louie 
iJ.il  it«  ,278. 


Sjm«c 

n«£A 


“  ?“*?  control  logic 
iJ-i)  item  ,27*. 

J“«  «*  node  Control  Looic 
****  11.11  ita  ,ijb. 


Sir  STUt 

™7  **  SH*  vhnn  hridoa  in 
control  i  ,o  ,t(Kt 
control.  noon  ®  in 

£*“•  *?  ««»  -««  bridge.  U 

“"ttoil  no  ailart 

control.  I*  in 

**•  **  U?a. 

*•  Hi*. 

S*»e  «  ,18*. 

*■■»  •*  ,18*. 


FAILURES/ 
»0*t  |Ht5 

t . *soe 

1 . ,500 

6. 2*  SO 
».  2*SG 
0.2,50 
0.2,50 


“  s'r.sris?!  ^ 

O.MS0 

zz  “.rrn2“is!  Lo»i' 

e.  16,0 

™  S.mtT5Sf 

C.8CC0 

o.Mto 

^  “.rrTiSr^  *^,e 

1*.«00 

^e  «  tode  Control  Login 
*“*  <J-i)  itan  IM, 

3.0,26 

1.9,26 

1.6*2, 

^  s.?rr.2rss.“*i' 

1-0*2* 

oJKMiotrs 

me** 
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FAILURE  MODES  AMD  EFFECTS  ANALYSES  { F« c/. } 

SUBSYSTEMS  3.3  MODE  COttfROL  OUTPUT  INTERFACE 
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ITEM 


;<EF. 

NOMENCLATURE 

FAILURE  MODES 

PAIL  «ES/ 

MO. 

POMCTIOS 

FAILURE  MOOE/S 

SUBSYSTEM 

SYSTEM 

lOBfc  a* s. 

1A 

fipcea  Fail  Alarm 

Alarm  signal 
stays  on. 

ERC  speed  fail  alarm  signal 
stays  active. 

False  &C  speed  fail  alarm. 

Q . 960  9 

IB 

Speed  Fall  Alarm 

Alarm  signal 
stays  otf. 

ERr:  speed  fail  alarm  signal 
never  active. 

Lose  ESC  speed  fail  alarm 

a. 4409 

1C 

Speed  Fail  Al.cm 

Non-alarm  portion 
fails. 

No  affect. 

No  effect. 

1.9427 

2A 

Control  pall  Alarm 

Alarm  signal 
stays  on. 

Bridge  control  fall  alarm 
signal  stays  active. 

False  bridge  control  fail  alarm 

0.4609 

2» 

Control  Fail  Alarm 

Alarm  signal 
stays  off. 

Bridge  control  fail  alarm 
signal  never  active. 

Lose  bridge  control  fail  slant. 

0.4609 

2C 

Control  Fail  Alarm 

Mon-alarm  portion 
falls. 

No  effect. 

Ho  effect. 

1.9427 

)A 

Cruise  He  die  Lamp 
Relay  Driver 

Stays  on. 

Bridge  and  Erc  cruise  mode  lamp 
signal  stay*  active. 

raise  bridge  and  BRC  cruise  mode 
lamp  indications;  could  create 
COSkf  usioo. 

0.4400 

)B 

Cruise  Mode  Lamp 
Rulay  Driver 

Stays  off. 

Bridge  rffid  ERC  cruise  mode  lamp 
signal  never  active. 

Lose  bridge  and  ERC  cruise  mode 
lamp  indications}  could  create 
confusion. 

0.4400 

4  A 

Maneuver  Mode  Lamp 
Relay  Driver 

Stays  on. 

firidgj  and  ERC  maneuver  mode 
lamp  signal  stays  active. 

False  bridge  sod  ERC  maneuver  mode  0.4400 
lamp  indications;  could  create 
confusion. 

4b 

Maneuver  Mode  Lamp 
Relay  Driver 

Stays  off. 

Bridge  and  ERC  maneuver  mode 
lamp  signal  never  active. 

Lose  bridge  and  BMC  maneuver  mode 
lamp  indications;  could  create 
confusion. 

0.4400 

9A 

Spl i t  Mode  Lamp 
Relay  Driver 

Stays  on. 

Bridge  and  ERC  split  mode  lamp 
signal  stays  active. 

False  bridge  and  ERC  split  mode 
lamp  indications;  could  create 
contusion. 

0 . 4400 

SB 

Split  Mods  Lamp 
Relay  Driver 

Stays  off. 

Bridge  and  ERC  spilt  mode  lamp 
signal  newer  active 

Lose  bridge  and  ERC  split  mode 
lamp  indications;  could  create 
cool uaion. 

0. 4400 

6  A 

SDG  Status.  Relay 

Dr i ve  r 

Stays  on. 

Same  as  Mode  Control  Logic 
(3.1}  FMEA  item  ISC. 

Same  as  Mode  Control  Logic 

0.1)  FHEA  item  J9c. 

0.4400 

(•B 

SDC  Status  Relay 

Dr ve  r 

Stays  off. 

Same  as  Mode  Control  Logic 
(3.1  »  PH  BA  item  |Sf>. 

Seme  as  Mode  Control  Logic 
(3.1)  PMEA  item  f 9o. 

0.4400 

COMMENTS 

INDEX 


FAILURE  MODES  AMD  EFFECTS  ANALYSIS  (PM&A) 


SHIP! 

REF. 

SHIP  C 

ITEM 

NOMENCLATURE 

SUBSYSTEM i  3,3  HQ DC  CONTROL  OUTPUT  INTERFACE  PAGE  2 

FAILURE  NODES  FAILURES/ 

NO, 

FUNCTION 

FAILURE  MODE/S 

SUBSYSTEM 

SYSTEM 

10K6  HRS. 

7A 

SDG  Status  Timer 

Output  stays  high. 

Same  as  Nod*  Control  Logic 
(3.1)  FMEA  item  |9C. 

Same  as  Mode  Control  Logic 
(3.1)  FMEA  item  «9C. 

1.5 

7ft 

S Wi  Status*  Timer 

Output  stays  low. 

Same  a*  Mode  Control  Lr.gic 
(3.1)  FMEA  item  *90. 

Same  aa  Node  Control  Logic 
(3.1)  FMEA  item  #9D. 

1.5 

8  A 

SDG  On-LiAC  Alarm 

Alar*  signal 
stays  on. 

Same  as  Mode  Control  Logic 
(3.11  FMEA  item  |9C. 

Same  am  Mode  Control  Logic 
(3.1)  FMEA  item  UC. 

0.4609 

8D 

SDG  On-Line  Alarm 

Alarm  signal 
stays  off. 

Same  as  Mode  Control  Logic 
(3.1)  FMEA  item  *90. 

Be-se  a a  Mode  Control  Logic 
(3.1)  FMEA  item  «9D. 

0.4409 

*C 

SDG  On-Line  Alarm 

Non  alarm  portion 
fails. 

Mo  effect. 

Mo  effect. 

1.9*27 

9A 

sDG  On-Line  Lamp 
Relay  Driver 

Stays  on. 

Same  as  Mode  Control  Logic 
(3.1)  FMEA  item  *9C. 

Same  as  Mode  Control  Logic 

O.l)  FMEA  item  |9C. 

0.4400 

98 

SPG  On-Line  Lamp 
Relay  Driver 

Stays  off. 

Same  aa  Node  Control  Logic 
(3.1)  FMEA  item  |9D. 

Same  as  Mode  Control  Logic 
(3.1)  FMEA  item  *90. 

0.4400 

10 

Eft  Throttle 

Position 

Indicator 

Any- 

Hi  throttle  position  indicator 
reading  wrong. 

Lose  visual  BR  throttle  position 
indicat  ion. 

10 

11 

Bridge  Throttle 
Position  Indicator 

Any. 

Bridge  throttle  position  indi¬ 
cator  reading  wrong. 

Lose  visual  bridge  throttle  posi¬ 
tion  indication. 

10 

12A 

Engine  Speed 
Function  Generator 
Filter  Capacitors 

Pai 1  open. 

No  affect;  some  OL'  filtering 
would  be  lost. 

Mo  effect. 

0. 1710 

12B 

Engine  Speed 
Function  Generator 
Filter  Capacitors 

Pail  short. 

Positive  or  negative  15  volt 
supply  shorted  to  ground. 

All  speed  direction  control  sig¬ 
nals  would  fcrn  incorrect  but  in 
mom*  indeterminant  fashion. 

Engines  would  probably  go  to  idle. 

0.  32*4 

.13  A 

Engine  Speed 
Function  Generator 

Output  fails  high. 

high  15/ P  signal  in  maneuver 
mode  when  either  bridge  or  ER 
in  control. 

Both  engines  would  receive  max.  5.8754 

speed  commands  in  maneuver  mode 
»M»en  either  bridge  or  Eft  in  control. 

1  3B 

Engine  Speed 
Function  Generator 

Output  fails  low. 

Lose  S/P  signal  in  maneuver 
mode  when  either  bridge  or  Eft 
in  control. 

Both  engines  would  slow  down  to 
idle  when  either  bridge  or  Eft  in 
maneuver  mode . 

>,8754 

COMMENTS 

INDEX 


FAILURE  MODES  AND  EFFECTS  ANALYSIS  (FM&W 


SHIP:  SHIP  C 


SUBSYSTEM:  3.3  NODE  CONTROL  OUTPUT  2 MTERFACfi 


PACE  3 


ITEM 

KEF •  NOMENCLATURE  FAILURE  NODES  FAILURES/ 


NO. 

FUNCTION 

FAILURE  MODE/S 

SUBSYSTEM 

SYSTEM 

10E6  HRS, 

1 3C 

engine  Speed 
Function  Generator 

Incorrect  function 

Incorrect  E/P/  signal  in 

Maneuver  mode  when  either 
bridge  or  fift  in  control. 

Incorrect  engine  speed  commands 
Maneuver  mode  when  either  bridge 
or  R  in  control,  speed  will  be 
somewhat  higher  and/or  lower  than 
commanded. 

27.4186 

l  <A 

Cruise  Hode/2 

Engine  Gen  Filter 
Capacitors 

Fail  open. 

No  effect;  some  EMI  filtering 
would  be  lost. 

Mo  effect. 

0.1760 

14B 

Cruise  Node/2 

Engine  Gen  Filter 
Capacitors 

Fail  short . 

Same  as  |12B. 

Same  as  I12&. 

0. 1286 

15A 

Cruise  Mode/2 

Engine  Function 
Generator 

Ahead  circuits 
fall  •on.* 

In  two-eogina  cruise  Mode, 
erroneous  full  ahead  command 
generated. 

In  two-engine  cruit  mode, 
vessel  would  erroneously  90  full 
ahead. . 

5.8754 

tSB 

Cruise  Hode/2 

Engine  Function 
Generator 

Astern  circuits 
fall  -on." 

in  two -engine  cruise  Mode, 
erroneous  full  astern  command 
generated. 

In  two  engine  cruise  mode, 
weasel  would  erroneously  go  full 
aster  a. 

5.8754 

ISC 

Cruise  Node/2 

Engine  Function 
Generator 

Ahead  circuits 
incoa.pl  etely 
act ivated. 

In  two-engine  cruise  Mode, 

•head  signals  would  be  larger 
than  Commanded. 

In  two- engine  cruise  mode, 

ahead  speed  would  be  greater  than 

commanded. 

5.8754 

LSD 

Cruise  Hode/2 

Engine  Function 
Generator 

Astern  circuits 

incompletely 

activated. 

In  two-engine  cruise  Mode, 
astern  signals  would  be  larger 
than  commanded. 

In  two-engine  cruise  mode, 

••tern  speed  would  be  greater  than 

5.8754 

15E 

Cruise  Node/2 

Engine  Function 
Generator 

Slope  of  function 
incorrect . 

In  two-engine  cruise  mode, 
pitch  change  rates  would  differ 
froM  design  rates. 

In  two-engine  cruise  mode, 
pitch  changes  would  occur  at  a 
"bumpy*  rata. 

15.6678 

16  A 

Maneuver  Hode/2 
Engine  Function 
Generator  Filter 
Capacitors 

Fail  open. 

Mo  effect;  some  EMi  filtering 
would  be  lost. 

No  effect. 

0.1760 

168 

Maneuver  Mode/ 2 
Ertginge  Function 
Generator  Filter 
Capacitors 

Fail  short. 

Positive  or  negative  15  volt 
supply  shorted  to  ground. 

All  speed/direction  control  sig¬ 
nals  would  be  lecrorrect  but  in 
some  indetermiaant  fashion. 

Engines  would  probably  90  to  idle. 

0. 1286 

L  7  A 

Maneuver  Mode/ 2 
Engine  Function 
Generator 

Ahead  circuits 
fail  -on.* 

In  two-engine  maneuver  mode, 
erroneous  full  ahead  command 
generated. 

In  two-engine  maneuver  mode, 
vessel  would  erroneously  90  full 

•head. 

5.8754 

COMMENTS 

INDEX 


SHIP:  SHIP  C 


«CK. 

MO. 

17B 


ITEM 

^sucuTuite 

PUNCtlOM 

Maneuver  Mode/2 
Engine  Function 
Generator 


FAILURE  MOOB/S 

Astern  circuits 
fell  -on.- 
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He  M.n.uv«r  Mode/2 
®ngIno  Function 
Generator 

l7c  ffaneuv.r  Mod./2 

Knjin.  Function 
Generator 

A?B  **"«uver  Ho<Ut/2 
engine  Function 
Generator 

Ahead  circuits 

incompletely 

•Ctivsted. 

Astern  circuits 

incompletely 

activated 

1 

0\ 

o\ 

i 

18A 

Crui..  Mod./l 

Bovine  Function 
Generator  Filter 
C*P*citors 

'•U  op.n. 

ltifi 

Cruise  Kode/1 
Engine  Function 
Generator  Filt.r 
Capacitors 

Fall  short. 

19A 

Crui,.  Mod./l 
I*1®1**  Function 
Generator 

Ahead  circuits 
fail  "on. - 

subsystem 

SSSpK  as. 

**t«rn  »ina4ii  *L"?®** 

then  <Q— winded.  °ld  **  **r9«r 

Dltch0**!*1*^0*  *rn*uver  acM)e 

“°uia  ««« 

^w'S^loS?*  0,1 


^  ••  »12«. 


KAILUA*  MOOES 


198 


19C 


190 


I9E 


Cruise  Hode/1 
Brigine  Function 
Gen«r»tor 

Crui*a  Mode /i 
Elaine  Function 
Generator 

Cruise  Hode/l 
Engine  Function 
Generator 

Cruise  Mode/1 
Engine  Function 
Gene  rat or 


*«t.rn  circuit, 
f.il  ‘on. ■ 

Ahc.a  circuit. 

ir.coapleteiy 

activated. 

*«»«rn  circuit. 

incompletely 

•ctivsted, 

of  function 
fncoct.ct. 


«r  9i®*  »OJo 

orroiwou.  fut,  _,  *? 
9*a.r.ted,  **<1  c“»“*i>d 

i?  °"e-«9‘i»  crui..  «„j. 
90snr.t.d.  tfo  °o««*nd 

In  oie-nnjln.  cruia. 

'2?J2£&ru  u  *“*•«■ 

j"**?1"  crui..  KdC| 
than  b*  Ur»«f 

luc?~J°9ln'  -do., 

fro.  *J,a  di(*« 


FAXLUR] 

loet  ai 


s.r?! 


s.«7; 


SYSTEM 

«.£  Sir.5221^'  tull 

s£j5i"i«rir;rss;  «*„ 

**  engine  mimuva _ . 

***•*»  speed  mould  h.  -Q<*e»  5.t?< 

«>-**Admd;  *°uld  *■  Breater  then 

*°  «ffect. 


s*^»  •»  *12*. 


0.17< 


0.32, 


S-«7: 


5.07 


Cc“1**  “ode, 

•ta«*d.  orroiMou.iy  90  fujj 

Ih  one-engine  cruise 
v.*«l  m.uld  ertoneously  J*  £ull 

sstsr*  “°uid  «*  «„  5  ,7 

“  f«  9T eat.r  th.n 

'r  “a*L!c3i>“  crui,.  «„*. 

,K“U1'1  «*«'«  .  i5-“? 


COMMENTS 

IMDEA 


SHIP:  SH  [p  c 


«BF 

HO. 

ITEM 

WQrtEWJLATURe 

PUMCtlOp 

failure  mooe/s 

20A 

Maneuver  Mode/1 
Engine  Function 
Generator  Filter 
Capacitor# 

Fail  open. 

20B 

Maneuver  Mode/1 
Engine  Function 
Generator  Filter 
Capacitors 

rail  short. 

21 A 

Maneuver  Mode/2 
fingioa  Function 
Generator 

Ahead  circuits 
fail  *on.* 

218 

Maneuver  Hode/2 
Engine  Function 
Generator 

Astern  circuits 
fail  “on. • 

21C 

Maneuver  Mode/2 
Bngioe  Function 
Generator 

Ahead  circuit* 

incompletely 

activated. 

2i0 

Maneuver  Mode/2 
Engine  Function 
Generator 

Astern  circuits 

incompletely 

activated. 

21  e 

Maneuver  Mode/2 
Engine  Function 
Generator 

Slope  of  function 
incorrect . 

22k 

throttle  Control 
Fot  Relay 

K)  contact  sticks 
open. 

22  B 

Throttle  Control 

Fot  Relay 

MO  contact  sticks 
closed. 

FAIUW*  HOOBS  A  SC  EfPSCTS  ANALYSIS  («*EA) 

SUBSYSTEM:  1.  1  NODE  CONTROL  OUTPUT  INTERFACE 

SUBSYSTEM  ?AILU8,i  ***5 

5«JS'seijr 0,1  <ut*tin9  *»  «*-‘- 

“  nza.  ^  .... 


fAlLUfcgS/  COMMENTS 
IOEB  BBS,  INDEX 


12C  Throttle  Control 
Pot  ft  3 lay 


M?  contact  sticks 
open. 


In  wneu/ci  mote, 

•rroMoui  Cull  ahead - ^ 

generated. 

In  on«-engi n«  ittMixver  mode 
erroneous  full  astero  coauud 
generated. 

In  ooe- engine  MMav«r  mo£*, 
Ab»»d  «lgn«l»  Mould  be  larger 
than  commanded. 

In  oam-mngine  maeeiiver  aod«i 
aat«ro  rignal*  would  be  larger 
thaa  commanded. 

In  one- engine  maneuver  mode, 
pitch  change  rate*  would  differ 
rroa  design  rates. 

tose  sigu.1  fro*  bridge  thcot- 
tie  lever  to  engine  speed  func¬ 
tion  generator. 

Signal  team  bridge  throttle 
lever  always  connected  to  en¬ 
gine  speed  function  generator. 


hose  signal  fro*  Efc  throttle 
lever  to  engine  speed  function 
generator. 


If*  etet- engine  Maneuver  mode, 
ahead^  •rrodeooaly  go 

In  two-engine  maneuver  mode, 

Iwfcer1  erroneously  go  full 

to  two-engine  maneuver  mode, 

«h*ad  speed  would  be  greater  than 

commanded. 

I*  two  engine  maneuver  mode* 
astern  apeed  would  be  greater  than 
commanded. 

In  two-engine  maneuver  mode* 
pitch  changes  tavld  occur  at  * 
•bumpy*  rate. 

Same  as  PMEA  J.l  item  #348. 


So  effect  t4)*n  control  is  via 
*>ti&ge  throttle  lever,  when 
control  is  via  eft  throttle  lever, 
•peed  would  be  higher  and/or  lower 
than  commanded. 


3«**  as  FM£*  ).l  itt 


FAILURE  MOOES  AND  EFFECTS  ANALYSIS  (FHEAt 


Ship 

:  SHIP  C 

SUBSYSTEM:  3.3  MO DC  CONTROL 

OUTPUT  INTERFACE  FAGS  t 

REP . 

MX 

ITEM 

H>Hc#CLATUKZ 

riMCTlO* 

FAILURE  MODE/S 

FA  I  LOR  8  mDtS 

SUBSYSTEM  SYSTEM 

FAILURES/ 
10S6  HRS. 

220 

Throttle  Control 
Pot  Relay 

NC  contact 
closed. 

sticks 

Signal  from  ER  throttle  lever 
always  connected  to  engine 
speed  function  generator. 

Mo  effect  when  control  is  via  ES 
throttle  lever.  When  control  is 
via  bridge  throttle  lever,  speed 
would  be  higher  and/or  lower  than 
co**aoded. 

0.2*50 

23A 

Cruise  Pot  Relay 

NO  contact 
open. 

sticks 

Lose  signal  fro*  Eft  trim  RTK 
pot  < cruise )  to  t/P  input — saw* 
as  Mode  Control  pmka  3.1  its* 

#20. 

Sane  aa  PMEA  3.1  ite*  120. 

0.265C 

238 

Cruise  Pot  Relay 

MO  contact 
closed. 

sticks 

Signal  fros  Eft  trie  PR*  pot 
always  connected;  loss  signal 
fro*  engine  speed  function 
generator. 

Mo  effect  in  cruise  Mode.  In 
Maneuver  mode,  s**e  aa  mSA  3.3 
ite*  #138. 

0.2*  SO 

23C 

Cruise  Pot  Relay 

NC  contact 
open. 

sticks 

Lose  signal  fro*  engine  speed 
function  generator. 

Sastt  as  IKEA  3.1  its*  H3ft. 

0.2(56 

230 

Cruise  Pot  Relay 

NC  contact 
closed. 

sticks 

Signal  fro*  engine  speed  func¬ 
tion  generator  always  connected; 
lose  signal  from  Eft  tri*  RPN 
{cruise  i  pot. 

Mo  effect  in  Maneuver  soil.  In 
cruise  *ode,  speed  would  be  higfcei 
and/or  lower  thee  ooseuxhd. 

0.2(50 

r 

24A 

Split  Mode  Relay 

NO  contact 
open. 

sticks 

Lose  signal  fro*  Bft  split  fcFM 
pot  to  E/P  input 

120. 

Same  as  fnea  3.1  ite*  111. 

0. 2(50 

24B 

Split  Mode  Relay 

MO  contact 
closed. 

sticks 

Signal  fro*  SR  split  RPM  pot 
always  connected;  lose  signal* 
fro*  Eft  tri*  ftp*  (cruise)  pot 
and  engine  speed  function 
generator. 

Me  effect  ir.  split  Mode,  in 
cruise  and  Maneuver  Modes,  both 
engines  would  slow  down  to  idle. 

0.2*50 

24C 

Split  Mode  Relay 

PC  contact 
open. 

sticks 

Lose  signals  fro*  Eft  tri*  KPN 
(cruise!  pot  and  engine  speed 
function  generator. 

sa*e  as  <2«B. 

0.2(50 

24D 

Split  Mode  Relay 

fcC  contact 
closed. 

sticks 

Signal  fro*  Eft  tri*  SFN  (cruise) 
pot  or  engine  speed  function 

Sue  as  Node  Control  FMfiA  3.1 
ite*  ft#. 

0.2650 

generator  always  connected; 
lose  signal  from  Bt  split  «FH 
pot. 


COMMENTS 

INDEX 


FAILURE  MOOES  AMD  EFPfiCTS  AMA LYSIS  (FMBA) 


I 


SHIP: 

SHIP  C 

SUBSYSTEM:  3.3  MODE 

CONTROL  OUTPUT  INTERFACE 

PAGE  7 

REP, 

NO. 

ITEM 

NOMENCLATURE 

PUNCTrON 

PA I  LUKE  MOD£/S 

SUBSYSTEM 

FAILURE  MODES 

SYSTEM 

FAILURES/ 
10E6  HSS. 

COMMENTS 

IMOEX 

25  A 

P unction  Generator 

1 1  NC  contact* 

Lose  output  signal  front  two  is  two-engine  cruise  K?<k, 

0.1325 

Relay  14  stick*  open.  engine-cruise  soda  function  vassal  would  coast  to  s  stop  sod 

generator.  later  fever  a  long  tlae  period) 


snail,  uncomma  tided  speed  changes 
would  occur. 


2SB 

Function 

Relay  #4 

Generator 

11  NC  contact 
sticks  closed. 

Signal  fro*  two  eogifte- cruise 
mode  function  generator  always 
connected;  lose  signal  fro*  two 
engine- Maneuver  mode. 

In  two-engine  Maneuver  mode, 
vessel  would  coast  to  a  stop  and 
later  <ov«r  a  long  time  period) 
small,  unco amended  speed  hcanges 
would  occur. 

0.1325 

25C 

Funct ion 
Relay  1 4 

Generator 

11  NO  contact 
sticks  open. 

Lose  signal  fro*  two  aagine- 
maneuver  mode  function  generator. 

Same  as  1 258. 

0.1325 

25D 

Function 
Relay  14 

Generator 

fi  NO  contact 
sticks  closed. 

Signal  fro*  two  engine -Maneuver 
■ode  function  generator  always 
connected;  lose  signal  fro*  two 
engine-cruise  *ode  function 
generator. 

Same  as  *25A. 

0.1325 

256 

Function 
Relay  |4 

Generator 

12  MC  contact 
sticks  open. 

Loae  signal  fro*  one  engine- 
cruise  swk  function  generator. 

In  one -eng toe  cruisa  mode, 
vessel  would  coast  to  a  atop  aod 
later  lover  a  long  time  period) 
small,  uncommaoded  Speed  changes 
would  occur. 

0.1325 

25  P 

Function 
Relay  |4 

Generator 

#2  NC  contact 
sticks  closed. 

Signal  fro*  one  engine-cruise 
node  function  generator  always 
connected;  lose  signal  fro*  one 
engin«/*aneuv«r  mode  function 
generator. 

In  ooe-eagine  maneuver  *odet 
vessel  would  coast  to  a  stop  and 
lat«r  (over  a  long  tias  period) 
email,  uncommanded  speed  changes 
would  occur. 

0.1325 

25C 

Function 

Relay  |4 

Generator 

#2  NO  contact 
sticks  open. 

Lose  signal  fro*  one  ervgine- 
Mneuver  Mode  function 
generator. 

Sam*  as  |25f. 

0.1325 

2SH 

Function 
Relay  #4 

Generator 

1?  contact 

stick?  closed. 

Signal  f.'o*  no*  engine -Maneuver 
■ode  function  generator  always 

Same  as  925s. 

0.1325 

connected;  lose-  signal  fro*  one 
engine-cruise  Mode  function 
generator . 


ni~ 


FAILURE  NODES  AMD  EPPtCTS  ANALYSIS  (PMEA ) 


SHIP:  SHIP  C  _ _ 

SUBSYSTEM!  1.  J  NODE  CONTROL  OUTPUT  INTERFACE 


item 

REP.  NOMENCLATURE 


**>■  PUHCIIGN 

2«A  Port  E/P  Relay 

268  Port  E/p  Relay 
Me  port  E/P  Relay 
240  Port  E/P  Relay 

2*E  port  s/p  Relay 
24 P  Port  S/P  Relay 
26C  port  e/p  Relay 
26H  Port  5/P  Relay 
2JA  Stbd  s/P  Relay 

22»  Stbd  E/p  Relay 
27C  Stbd  E/P  Relay 
270  Stbd  g/p  Relay 
27E  Stbd  E/p  Relay 
27P  stbd  E/p  Relay 
2  7S  stbd  E/P  Relay 


PA I  LURE  HODS/S 

#1  MC  contact 
.ticks  open. 


Pi  MC  contact 
stick.  closed. 

I l  MO  contact 
etteka  open. 

Ill  *)  contact 
•ticka  cloced. 

#2  ttc  contact 
etlcka  open. 

#2  MC  contact 
•tick*  closed. 

#2  MO  contact 
sticks  open. 

#2  MO  contact 
sticks  closed. 

II  MC  contact 
sticks  open. 


|1  MC  contact 
•ticks  closed. 

II  HO  conteet 
sticks  Open. 

11  NO  contact 
sticks  closed. 

12  MC  contact 
sticks  open. 

#2  MC  coqtact 
sticks  closed. 

♦2  MS  contact 
sticks  open. 


SUBSISTS* 

Port  t/t  input  would  not  be 
grounded  tdien  port  %/v  relay 
“Mould  be  de-energlied. 

Port  E/P  input  stays  grounded. 

Lose  IRC  signs!  to  port  E/P 
input. 

SRC  sign* 1  always  connected  to 
port  R/p  lV0t 

lr»«  signal  to  bridge  port  idle 
trap. 

Signal  to  bridge  port  idle  Map 
«t»y»  active. 

Mo  effect. 


pailume  modes 


SYSTEM 

Pert  engine  wo^d  go  to  idle. 


*a*  A.2«*M  Control  «EA  J.l 


M  |25A. 

ito  effect— normal  position  wt>«c 

•*»«  vessel  uadftrv*y. 

Lo*e  bridge  port  idle  l**p 

Falee  bridge  port  idle  lamp 
indication. 

Mo  affect. 


M  I2if. 


Stixi  ft/p  Input  would  not  be 
grounded  when  stbd  */f>  relay 
Attoald  be  de- energised . 

Stbd  R/P  input  stays  grounded. 


Loe«  SHC  signal  to  etbd  t/t 
input. 

S»C  eigne!  el  way*  connected  to 
atbd  5/f  input 

Loee  signal  to  bridge  port  idle 


Signal  to  bridge  port  idle  leap 
*t«y*  active. 

Ho  effect. 


See*  at  #2*E. 

Stbd  engine  would  go  lo  idle. 

Snae  ee  Mode  control  ntu  j.i 
itea  ills. 

9*m*  *e  |3(a. 

tto  affect  notMi  position  when 
tdteo  vessel  underway. 

Loee  bridge  port  idle  leap 
indication. 

False  bridge  poet  idle  leap 
indication. 

Mo  effect. 


FAGS  $ 

FAILURES/ 
1054  HAS, 

0.1325 

0. 1325 

0.1325 

0.1325 

0.1325 

0.1325 

0.1325 

0.1325 

1.0500 

1.0500 
1 . 04 QC 
1.0500 
1.0500 
1.0400 
1.0500 


COmEtits 

INDEX 


P*U.OBE  NODES  Alto  EFFECTS  ANALYSIS  (PHEA) 


* 


SHIP!  SHIP  c 


ITEM 

KEF.  NOMENCLATURE 

w.  ruMcricy 

2?a  Stbd  E/F  Relay 


28A  fuAct loo 

Generator  Relay 

#9 


2P»  Fuoctioe 

Generator  Relay 

•  9 


2*C  Function 

Generator  Relay 

#9 


28 D  Function 

Generator  Relay 
#9 


29A  Auto  Pitch  Relay 

29 B  Auto  Pitch  Relay 
29c  Auto  pitch  Relay 

29d  Auto  Pitch  Relay 


SUBSYSTEM;  3.5  MOOR  CONTROL.  OUT  POT  INTERFACE 


PACK  9 


FAILURE  msX/S  SUBSYSTEM 

#2  l»  contact  Same  ms  I2$E. 

sticks  closed. 


failure  modes 


system 


Saw  m  |26E. 


FAILURES/ 

IOE*  HRS. 

1.0(00 


NC  contact  sticks 
open. 


•C  contact  sticks 
closed. 


UJ5*  signal*  fro*  one  engine- 
cruise  mode  and  one  engine- 
maneuver  mode  function 
generator*. 


Signal  from  ooe  engi ne- cruise 
mode  or  one  englse-maneuver  mode 
function  generator  always 
connected;  lose  aigoal*  from 
two  engine-cruise  mode  and  two 
engine-maneuver  mode  function 
generators. 


In  one-engine  cruise  and  maneuver  0  2(5£> 
node*,  vessel  would  coast  to  a 
atop  and  later  Cover  a  tong  time 
period!  small,  uncommanded  speed 
changes  mould  occur. 

In  two-engine  cruise  and  maneuver  0  2(50 
■odea,  incorrect  response  would 
occur  cm  directly  change  commands. 


NO  contact  sticks  Lose  signal*  from  two  engiiv 
op*“*  cruise  mode  and  two  engine- 

maneuver  mode  function 
generators. 


ND  contact  .tick*  signal  from  two  engine-cruise 
closed .  mode  or  two  engine-maneuver 

mode  function  generators  always 
connected;  lose  signal*  from 
0<v*  «ogina-c rulae  mode  and  one 
*09 l ne -maneuver  mode  function 
generator*. 


In  two -engine  cruise  and  maneuver  0.2650 
modes,  vessel  would  coast  to  a 
atop  and  later  lover  a  long  Up# 
period)  Small,  uncommanded  speed 
changes  would  occur. 

In  one -engine  cruise  and  maneuver  0.2650 
modes,  incorrect  response  would 
occur  on  direction  change  cossiada, 


»C  contact  sticks 
open. 


Auto  pitch  signal  not  grounded 
when  pitch  not  enabled. 


When  vessel  oot  underway,  amall 
erroneous  speed  commands  would 
occur. 


0.2(50 


*C  contact  sticks  Auto  pitch  signal  always 
clo*®d-  grounded. 


*®  contact  sticks  Lose  signals  from  all  cruise/ 
open-  maneuver  function 

generators. 


m  contact  sticks  Cruise/maneuver  mode  function 
ciQset3-  generators  would  remain 

connected  when  pitch  not 
enabled. 


Prop  would  go  to  fiat  pitch  and  0.2(59 
vessel  womuld  coast  to  a  stop. 

in  any  mode,  vessel  would  coast  to  0.2656 
«  stop  and  later  lover  a  long 
time  period*  small,  uncommaaded 
changes  wouid  occur . 

s— e  a*  #29A.  0.2650 


i 


% 


COMMENTS 

INDEX 


SHIPS  SHIP  C 


MILyfig  MOOES  AMO  EFFECTS 


ANALYSIS  (PMEA* 


ITEM 

XKy-  NOMENCLATURE 

FUMCTIOM 


FAILURE  *OD£/S 


SUBSYSTEMS  4.1  PITCH  CGSTTROLLE* 


FAILURE  Ml 

SUBSYSTEM  _  FAILURES 

SYSTEM  iOES  MRS 

l°‘*  *°**  8,1  «<•  effect 

filtering  capability.  ettect.  0.4«5J 

+5  volt  or  +li  or  -Is  volt  c_.  >■  n.»  ,  , 

P«~cr  to  .11  cerS*  aborted  to  “  1>*  U*“  *1®-  d.«0«0 

frottiid, 

Foil  ahead  coeaaod  ttwtiawowly  Ve»«,l 

generated.  '  voald  go  fail  ahead  a 

regard!#*,  of  what  had  been  1 

ooawadad. 

SiLZST  CQ““,d  —«•—*»  ™ru,d- *•«  — 

tagardlaaa  of  wbat  had  bear, 

ro—aodad. 

occur  at  Mta‘b?Jh«*th?Bld  «ig  chang«  rat.  <*,  pitch  change  0.2211 

daalgoed  tor.  f**“~*-  1-ialta  would  .till  ha 

iMpo»«U  by  profiler  ayato*  itself, 
vould  bf  A-.gt  ... 

Ct**B  “,,r*  —.ada.  c.r,U  «tr0tS^T^‘  *" 

•Mooal  iacreasad  elan  rata  ahead  saaa  aa  «jr 

Ciecult  would  a  toy  active.  ,7C-  *.*7** 

a^Id“ircilt'?Cr“*'‘3  *l~  “te  *°  — «»  -«*.  ahead  pitch  atJ„ 

change*  Mould  a ot  occur  *t 
iocreesed  r*te. 

S*»«  *«  #2A.  _ _ 


1A  Filter  Capacitor*  P*il  open. 


IB  Filter  Capacitors 


2 A  ft* fed »  Ltd  Pitch 

Ccuuiftod 


RaC*  Ltd  Pitch 
CcxMuind 


2C  Kate  Ltd  pitch 
f  CCBIA*f>d 

x' 

2d  R*te  Ltd  Pitch 
CauAfld 

IA  pitch  Co«*and 
Summing  Cute 

IB  Pitch  CoHund 
Summing  Gate 

4A  Slew  Rate 
Controller 

48  Slay  Rate 
Controller 

5a  Actual  Pitch  Aft 
Input  Circuit 

5B  Actual  Pitch  ah 
Input  Circuit 

6*  Command/ Actual 
Pitch  Input 
Circuit 


Pail  short . 


Ahead  sign*! 
stay*  MX. 


Afttern  signal 
Stays  mx. 


Slaw  rate 
incorrect . 


Crash  astern  rates 
»t«y  inhibited. 


Fails  high. 


No  effect. 

Sw  *«  PMEA  1.1  ite«  il». 


FAILURES/  C0MM2SHTS 
****  MRS.  r»to€X 


5e»e  as  12*. 


Sew  as  128. 


Output  stay*  high. 


Output  stays  low. 


rsr  01  atay.  Off;  ««.  aa  #3*  ^  w  #JA 

re?  01  atay*  on,  ,»«  a.  »JB.  Saae  a.  *jS. 


Ootpat  atay.  high.  rer  Q4  „t4y,  affj  u  |20 


0.2911 


I 

-4 


SHIP;  SHIP  C 


FAILURE  NOOKS  AMD  EFFECTS  ANALYSIS  (FH&Ai 
SZifiStSTkM ;  4.  1  PITCH  (T>MT«r>;j  iy 


REF. 

MO. 


ITEM 

K>MCMCLATy«E 

PWCTIOM 


FAILURE  HOOE/S 


SUBSYSTEM 


bB 

Co*««(w$/  Actual 
Fitch  laput 

Circuit 

Output  stays  low. 

rrt  04  atayn  on,  cranh  aatern 
rntea  wauld  be  lepoaei  on  all 

caManodnd  pitch  change.. 

?A 

Pitch  Fas  Feedback 
Euff 

Ahead  signal 
stays  mx. 

Hctaal  pitch  poaitioo  algnal  to 
pitch  error  circuit  fella  to 

lihita  in  ahead  direction. 

78 

Pitch  Pas  Feedback 
&ut£ 

Astern  aigual 
stays  sax. 

Actoal  pitch  poai  lion  aignal  to 
pitch  error  circuit  fella  to 

lleita  in  aatern  direction. 

Split  Pitch 

Comas  o4  Circuit 

Ahead  signal 
stays  mi. 

In  aplit  node,  full  ,ha.d 
«Meand  alway.  active. 

88 

Split  Pilch 

Computus  Circuit 

Astern  signal 
stays  Rax. 

1»  aplit  node,  full  „tere 
coeeand  alwaya  active. 

ac 

Split  Pitch 

Coras  ad  Circuit 

Lose  output . 

Split  node  oaeeandc  never 
active. 

*A 

Pitch  Error  Output 

Ahead  signal 

stay*  «ax. 

Signal  to  pitch  servo  aeplifier 
alwaya  at  roll  ahead. 

9  B 

Pitch  Error  Output 

Astern  signal 
stays  Max. 

Signal  to  pitch  a etva  aeplirier 
alwaya  at  full  astern. 

10A 

Split  Fitch 

Coauftand  Inverter 

Ahead  signal 

stays  sax. 

S*»  *a  If*. 

Split  Pitch 

CtMaand  Invarter 

Astern  signal 
stays  sax. 

S«  aa  It*. 

lu 

Split  Pitch/Auto 
Gate 

Stays  on. 

Split  pitch  coauaaud  alwaya 
active;  could  be  added  to  auto 
“••and  in  auto  eod*. 

ME 

Split  pitch/ Auto 

Gate 

Stays  off. 

lose  split  pitch  caeeanda;  in 
aplit  node,  ail  pitch  coeeanda 

would  stay  at  rero. 

FAILURE  NDO&S 

A®  IJC. 


SYS-tm 


FAILURES/  <J3*U«EWrs 
IGltt  WtS.  iWjfiX 

#.2*31 


V**ssl  would  im»*diat«ly  90  full 
Stfesd;  thereafter*  lose  auto  pitch 
control  capability  («U  oparatiag 
Mode*  > , 

V*f“l  “ould  ioueadiatwly  90  (all 
••tern,  thereafter,  loan  auto  pU<* 

«««I  Ability  „J,  oper.t?4C’* 

1a  ipUn  AJdt,  ratMl  would 
l*»«JUt«ly  90  (all  ahead. 

l«  (put  eode,  veaael  would 
1—Adi.Uy  90  (all  att». 

»o  pitch  control  possible 
split - 


VmmI  would  ieeediatcly  90  full 
*h**d  (coy  operating  wide). 

V*#1«1  would  1  .Mediately  go  f„U 
astern  (any  operating  eodei. 

«»»  aa  111. 

S«»*  aa  f»B. 


i.4*7S 

1.4*75 

1.7117 

I. 7147 
0.1*54 

J. fll® 
o.gijo 

1.4145 

1.4145 


Ite  effact  m  split  K> de.  in  auto  0.1155 
mat*.  If  split  pot  not  act  to  iero 
<“c«*“»»ded  pitch  change* 
wuld  occur,  with  the  direction  and 
Magnitude  depending  on  the  position 
Of  the  split  node  pot. 

In  aplit  nods,  vessel  would  go  0.3255 

*El  *to(,,  00  further 
aplit  node  control  possible. 


PAlUlfiZ  MOOES  AMO  EFFECTS  iFHEA) 


SHIP;  SHIP  C 


ITEH 

REF.  MONENCLATUkE 

80  ’  r«KT10K  FA  I  ,UKB  MODS/S 

12A  Auto  Input  Circuit  Pail*  high. 


12B  Auto  input  Circuit  Fails  low. 


UA 

Coneandcd  Fitch/ 
Auto  Gate 

Stays  off. 

IJB 

Comma aded  Pitch/ 
Auto  Gate 

Stays  on. 

14A 

Actual  Pitch 
Circuit 

Actual  pitch 
St9nal  fails  high 

UB 

Actual  Pitch 
Circuit 

Actual  pitch 
signal  fails  low. 

IS 

Pitch  Meter  Output 

Any . 

i*A 

Feedback  pot 

Supply.  Pot 

Fails  high. 

1*B 

Feedback  pot 

Supply,  Pos 

Fails  low. 

17A 

Feedback  Pot 
supply,  pos 

Pails  bigh. 

17b 

Feedback  Pot 

Supply,  pos 

Fails  low. 

UA 

Plat  pitch  Output 

Stay*  high. 

IftB 

Plat  Fitch  Output 

Stays  low. 

SUBSYSTEM;  4.1  PITCH  COCTROLLEfi 


page  i  3 


FAILURE  wooes 

SUBSYSTEM 


Auto  sod*  never  appears 
Ml4ct«d;  tXMMfid^d  pi tch/auto 
gate  stay*  off. 


*•  • 13A, 


SYSTEM 


failures/  connects 
low  mss.  iitoex 

0-077J 


Auto  sod*  always  appears 
selected!  commanded  pitcfa/auto 

9*te  stays  os. 

Ccnmaaded  pitch  si 90*1  never 
selected. 


Ss*e  ss  4 13B,  0.0772 


In  auto  and  Maneuver  nodes,  vessel  0.1007 
eouia  90  into  neutral  and  stop. 

HQ  further  auto  *c4  streuvar  nodes 
control  possible. 


Ccnnsndetl  pitch  signal  always 
selected. 


Sane  as  ISA. 


I*  split  -ode, if  throttle  levers  0.1097 
not  set  to  taro  posit  la*,  uscoe- 
MSded  pitch  changes  would  occur 
with  the  direction  and  awtgnitode 
depending  on  tha  posit  ions  of  th« 
throttle  levers. 

5*»«  as  #20.  0.03*2 


Saw  as  |i|. 


Saae  as  f2C. 


0.93*2 


Signals  to  bridge  aod  ESC 
pitch  indicators  incorrect. 

Lose  calibration  throttle 
lsvers. 


LOSS  bridge  aod  Otc  visual 
pitcfa  position  indicators. 

-Euapy-  pi  ten  changes . 


1-7092 

1*4154 


Lose  postive  voltage  to 
pitch  control  op- asp*. 


If  vessel  going  ahead,  failure  2.4154 

will  cause  it  to  90  fall  alters. 


Lose  negative  voltage  to 
pitch  control  op-naps. 


Tf, ******  9°iri9  astern,  failure  1.4154 
will  cause  it  to  90  full  ahead. 


San*  ss  fl*A. 


S«  as  l  It  a. 


1.4154 


Fitch  always  appears  flat. 
Pitch  never  appears  fiat. 


inhibit  against  engaging  6.1052 

clutch  It  propeller  pitch  not  fiat. 

Clutch  could  not  be  engaged.  0.1052 


1 


FAILURE  MODfiS  AMD  EFFECTS  ARAL TS IS  <FM£A  I 


SHIP;  SHIP  C  SUBSYSTEM;  4,1  FITCH  CONTROLLER  PAGf  ;  4 


ITEM 

REF.  MOM  «NC  LA  TORE  FAILURE  MOCOS  FAILURES/  OOMMLMTS 

(tt.  FWCTICN  FAILURE  MOD£/S  SUBSYSTEM  SYSTEM  1Q*£  US.  IKUCX 


19A 

Pitch  Pail  Titter 

Output  stays 

high . 

Pitch  fail  signal  stays  active. 

False  bridge  sod  EXE  pitch 
fail  alarms. 

1.444? 

ns 

Pitch  Fail  Titter 

Output  stays 

low. 

Pitch  fail  signal  never  active. 

Lose  bridge  and  ERC  pitch 
fail  alarms. 

1.444? 

20  A 

Pitch  Error  input 

Stays  high. 

Sana  as  4 19ft. 

Same  as  f 196 

4.1452 

20  ft 

Pitch  Error  input 

Stays  low. 

Same  as  «19A. 

Same  us  |19A. 

0.1952 

21 A 

Detent*  Input 

Stays  high. 

Enable  pitch  signal  stays 
inhibited;  auto  pitch  command 
signal  would  stay  at  ground. 

Same  as  FHEA  1.3  item  1 29 ft. 

0.1445 

21ft 

Detent*  Input 

Stays  low. 

Auto  pitch  command  signal 
could  be  enabled  when  engines 
below  proper  speed. 

Pitch  cossrnas  would  not  be 
inhibited  if  vessel  not  underway. 

0.1445 

22  A 

Enable  Pitch 

Output 

Stays  high . 

Auto  pitch  relay  stays  ener¬ 
gised;  cruise/ttsnsuver  mode 
function  generator  outputs  would 
be  applied  to  Rate  Limited  Pitch 
Command  circuit  continuously. 

Same  as  |2lB. 

0.1052 

2  2ft 

Enable  Pitch 

Output 

Stays  low. 

Auto  pitch  relay  stays  de¬ 
energized;  auto  pitch  command 
to  Bate  Limited  Pitch  cos-nod 
circuit  stays  at  ground. 

&^me  as  FKEA  3.3  item  f29ft. 

0 . 1652 

23A 

Prvjine  Belov  H.  I.* 
input 

Stays  high. 

Same  as  #22B. 

Same  as  FHEA  3.3  item 

0.1C52 

23B 

Engine  Below  W.  I.* 
Iftput 

Stays  low. 

Engine  speed  always  appears 
above  N. I.i  auto  pitch  comma  r>d 
signal  could  be  enabled  when 
engine  speed  mot.  SwT-ve  ».  2 . 

Same  as  |2ift. 

0.1052 

24 

Split  pitch  Pot 

Res: siocs 

Fail  open. 

Lose  split  pitch  command  from 
split  pitch  pot. 

la  split  mode,  vessel  would 
coast  to  a  stop  and  no  further 

0.0504 

pitch  control  pow^lbl*.  Other 
•o4«i  oot  effected. 


i 

i 

f 

i  * 


SHIP:  SUif  C 


REF. 

NO. 


ITS* 

<DKSHCUT(Jfie 

FUNCTtO« 


I A  Pitch  Error  fl 
Setpoint  ChAPtt«i 

Ift  Pitch  error  #1 
Sntpoiat  Cha« u>cl 


rAIhliSB  NODS/5 
S**ys  CO. 

Stays  ott. 


I'A 

Pitch  Error  |2 
Setpoint  Channel 

Stays 

on. 

2E 

Pitch  Error  #2 
Setpoint  channel 

Stays 

Of  JF 

3 

Fitch  pot 

Any. 

4  A 

Actual  Pitch  Poa. 
Setpoint  Channel 

Stays 

on. 

43 

A  "*.*>41  Fitch  f*os, 
Satpo  i  at  Cb«ni>et 

Stays 

off. 

5* 

Actual  Fitch  Heg. 
Set po lot  Channel 

Stay* 

«. 

SB 

Actual  Fitch  Heg. 
Setpoint  Channel 

Stays 

off. 

€A 

Bridge  Rings  AS 
lad.  Signal  Relay 

thrive  r 

Stay* 

on. 

4& 

Bridge  Ri*ags  AS 

2nd.  Signal  Relay 
Driver 

Stay* 

off. 

’A 

Bridge  Wings  AH 

Ind.  Signal  Relay 
Driver 

Stay*  on. 

FAIwURg  M &Q&S  tftfiCTS  AlO.LV Si  3  < PHfih ) 

SUaSTSTSHi  «-J  FltCB  COSTKHXM  *«■«  IbTOtfifi 

FAILURE 


SUaSYSTE* 


srsrm 


?S  Bridge  Wing*  ah 
Ind.  Signal  Relay 
driver 

*  SR  a>T  AR/AS  Unit 
Svi teb 


Stays  off. 


«t*  u«1imfoatreU*r  “  1411 


i“**  P‘«*  fall  >I>»  algfi.1 
for  low  pitch  arror. 


f  «od  ate  9|M  Uli 

tlsn  for  low  pitch  «rror. 


r**  41  Pitch  Controller  18,1)  e*-*  ,,  n 

*****  ita  lift,  JjJ^a  **•*» 


J08',.?^0*1  f*U  «*•*■  **S»*1 

for  high  pitch  error. 


to*«  bridge  aud  bK  pUrt  £lU 
*l*r«  for  high  pitch  error. 

ZZ  “«  ;«.C“tr0lUr  ‘«-1*  «  *itch  Coat  roller 


Crash  astern  ratas  *ouid  be 
aoabled  during  **y  estero 


Crash  asters  gate  stay* 

inhibited.  * 

Seise  as  Pitch  Controller  <4.1> 
PMEA  tt«s  Ufa, 

Actus  a  pitch  nevtf  appears 
astern. 

Sridge  wfug*  as  indicator  *ig- 
•*1  aluajrt  active. 

Srtdg*  wigns  AS  indicator  »lg- 
ml  never  active. a 


Bridge  wing*  AH  indicator  ilv- 
oal  always  active. 


*****  itaa  124. 

*11  astern  cowand*  would  be 
carr.ad  out  at  craah  astern  rate*. 

SW  at  ret*  4.1  itw  l2u 

*****  •»  Pitch  Controller  (1  l, 
fKEd  itee  lilt.  " 

*•?**•  inhibit  againat  engaging 
clutch  If  propeller  pitch  astern. 

'f1**  *3  dedication  on  bridge 
Si  ng»_ 


I*o«e  AS  Indication  oa  bridge 
wof# . 


raise  AB  indication  oo  bridge 
aings.  v 


Bridge  wir^*  AK  indicator  eig-  Lo»e  jlp 

a*l  never  active  v  *«  indication 


«iogs. 


oh  hr i«kge 


P*C£i  V 


failures/  odwhewt; 
10E6  RRS.  IWiCX 


3>0£}& 

3.0*30 

I. 0430 

3.04  30 

J. OAitt 
3.04  30 
>.0430 
0.4380 

0.41*0 

0-43*0 

0.4380 


**?**■  bridge  vreng  direc¬ 

tion  pitch  tiers. 


Any . 


vi<KV9  direction  pitch 
sia* '  signal. 


o . *ae$ 


tLMHi  Sit  i  H  C 


FAILURE  MODES  AMO  EFFECTS  ANALYSIS  (FMEA) 

SUBS YSTEMr  4.2  PITCH  CONTROLLER  INPUT  INTER* ACB  PAGE:  2 


fU'-F. 

NU. 

ITEM 

NOMENCLATURE 
FUNC1 ION 

FAILURE  MODP/S 

FAILURE  MODES 

SUBSYSTEM 

SYSTEM 

FAILURES/ 
10BS  MRS. 

COMMENTS 

INDEX 

**A 

wro*»g 

Pitch 

L'i  roct  i  on 

Alarm 

Stays  On. 

&I.C  wrong  direction  pitch  alarm 
signal  stays  active. 

Palse  ESC  wrong 

alarm. 

dire.  Mon  pitch 

1.0310 

9  0 

Wrong 

Pitch 

Direct  ion 
Alarm 

Stays  off. 

Lose  ERC  wrong  direction  pitch 
alarm  signal. 

Lose  £rc  wrong 
alarm  signal. 

direction  pitch 

1.0310 

<;c 

Wrong 
t  itch 

Direct  inn 

A 'are 

Alar;,)  signal 
stays  on. 

Bridge  wrong  direction  pitch 
ahtoa  signal  stay*  active. 

False  bridge  wrong  direction 
pitch  alarm. 

0.6873 

9D 

wron'i 
P  i  t  cS 

Direction 

Ala  re 

Mari  signal 
stays  off. 

Lo*r  bridge  wrong  direction 
?itcb  alar*  signal. 

Lose  bridge  wrong  di.  ction 
pitch  alarm. 

C.6B73 

FAILURE  HOLES  AND  EFFECTS  ANALYSIS  iFHEA) 


SHIP; 

SHIP  C 

SUBSYSTEM:  4.3  PITCH  CONTROLLER  OUTPUT  INTERFACE 

PACE:  1 

REF. 

HO. 

ITCH 

UOMEN(_Lm‘TUKE 

FUNCTION 

PA E LORE  HODE/S 

FAILURE  MODES 

SUBSYSTEM  SYSTEM 

FAILURES/  COMMENTS 
10E6  HRS.  INDEX 

IA 

Pitch  rati  Relay 
Driver 

Stays  on. 

Pitch  fail  relay  stays  ener¬ 
gized;  circuit  to  skinner  valve 
stays  made. 

Pitch  changes  would  occur  at 
higher  than  normal  change  rates. 

0.4400 

lB 

Pitch  Fail  Relay 
Driver 

Stays  of  f . 

Pitch  fail  relay  cannot  be  erver- 
giteO;  circuit  to  skinner  valve 
stays  open. 

Mo  effect. 

0.4400 

2A 

Pitch  Fail  Relay 

Contact  sticks 
open. 

Circuit  to  skinner  valve  stay* 
ope;.. 

Ho  effect. 

0.5300 

2B 

Pitch  Fail  Relay 

Contact  sticks 
closed . 

Circuit  Lc.  ak  inner  valve  stays 
closed. 

Same  as  | 1 A. 

0.5300 

3  A 

Pitch  Pail  Alarm 

Alarm  signal 
stays  on. 

Pitch  fail  alarm  signal  stays 
active . 

False  erc  pitch  fail  alarm. 

0.9B81 

3B 

Fitch  Fail  Alarm 

Alarm  signal 
stays  off 

Pitch  fail  *lar«  signal  never 
active . 

Lose  EKC  pitch  fail  alarm. 

0.93,11 

30 

Pitch  Fail  Alarm 

Non-alarm  portion 
fails. 

Ho  effect. 

No  effect. 

2,9*43 

4 

Pitch  t nd • ca tor 

Any . 

Bridge  and  EfcC  pitch  indicators 
incorrect . 

Bridge  and  ERC  pitch  indicators 
Incoi rect . 

10 

FAILURE  NODES  A 80  EFFECTS  ANALYSIS  <FMEA  > 


SSI  1 P  i 

SHIP  C 

SUBSYSTEM:  4.4  PITCH 

CUTBACK 

PAGE:  1 

REF. 

M3. 

ITS* 

bONENCLATURE 

FUNCTION 

FAILURE  MODE/S 

FAILURE  NODES 

SUBSYSTEM  SYSTEM 

FAILURES/  COMMENTS 
ICES  «RS  INDEX 

IA 

Filter  Capacitor* 

Fail  open. 

No  effect}  lose  sense  EMI 
filtering. 

No  effect. 

0.192b 

IB 

Filter  Capacitors 

pail  short. 

Plus  or  minus  ISv  or  24v  supply 
shorted  to  ground. 

Same  as  PMEA  1.1  item  ilfi. 

0.7132 

2  A 

Pitch  Limit 

Circuit 

Fails  high. 

System  will  •think"  there  is 
too  much  fuel  rack  and  cutback 
on  pitch. 

Vaasel  will  slowdown. 

1.5610 

2B 

Pitch  Limit 

Circuit 

Fails  low. 

Lose  ability  to  sense  the  load 
on  the  engines. 

If  an  engine  overload  condition 
occurred,  the  automation  *yst*w 
would  not  command  a  pitch  cutback 
to  reduce  the  load.  Non-automa¬ 
tion  systea  overload  protection 
provided  on  engines. 

1.5630 

3A 

pitch  Cutback 
Circuit 

Pails  high. 

Sane  as  I2B. 

Same  as  12*. 

1.9525 

3ti 

Pitch  cutback 
Circuit 

Pails  low. 

Sane  as  i2A. 

Same  as  |2A. 

1.9525 

4  A 

Shaft  ftp*  Circuit 

Fails  high. 

Same  as  #2B. 

Same  at  I 2b. 

0.9.152 

40 

Shaft  JtPH  Circuit 

Fails  low. 

Sane  as  |2A. 

Same  as  42A. 

0.9:*52 

5A 

Pitch  Servo  Output 

positive  output 
stuys  low. 

‘stem  command  stays  active. 

Erroneous  full  astern  command 
continuously . 

0.7518 

58 

Fitch  Servo  Output 

Positive  output 
sta^s  high . 

Astern  command  never  active. 

Lose  ability  to  go  astern. 

0. 1391 

5C 

Pitch  Servo  Output 

Negative  output 
stays  low. 

Ahead  command  stays  active. 

Erroneous  full  ahead  command 
continuously. 

0.7918 

5t> 

Pitch  Se-vo  Output 

Negative  output 
stays  high. 

Ahead  command  never  active. 

Lose  ability  to  go  ahead. 

C.  3391 

6  A 

Port  S.VDT  Circuit 

Output  stays  high. 

Same  as  I2A. 

Same  aa  12ft. 

0.9111 

6B 

Port  LVDT  Circuit 

Output  stays  low. 

Sane  as  120  except  for  port 
engine  only. 

Same  ss  I2B  except  for  port 
engine  only. 

0.9388 

failure  mooes  ksd  effects  ANALYSIS  f  FMEA ) 


SHI  P  J  SHIP  C 

ITEM 

REF.  NOMENCLATURE 

NO.  FUNCTION 

7  A  Stbd  I/VDT  circuit 

7B  Stbd  LVDT  Circuit 


SUBSYSTEM;  4.4  PITCH  CUTBACK 

FAILURE  MODES 

FAILURE  MQOE/S  SUBSYSTEM  SYSTEM 

Output  stay*  hi<jh.  Base  as  |2A-  Sjm»«  as  1 2 A. 

Output  stays  low.  Same  as  32ft  except  for  stbd  S*m<?  a*  12ft  «xc*pt  for  stbd 

engine  only.  ««9inc  only. 


PACE:  2 


failures/  comments 

10 E*  BRS.  INOBa 
0.938# 

0.931# 


CAii-uan  *}oes  khd  effects  kk*l»sis  (f»ea> 


SHIP:  SKIP  C 


SUBS  If  STEM;  4.S  PITCS  CUTBACK  INPUT  INTERFACE 


ftEP , 

NOHEfiCLAfURE 

MO. 

FUNCTION 

FAILURE 

HO DE/S 

SUBSYSTEM 

FAILURE  HOOfiS 

SYSTEM 

FA1LLM8S/ 

lee*  mas. 

1A 

Port 

LVDT 

Output  too 

hi  gh. 

Sane 

as 

PHEA 

#4.4 

lies 

#2A. 

Sane 

as 

FMEA 

14.4 

item 

I2A. 

10.3500 

LU 

Port 

LVOT 

Output  too 

low. 

San** 

a« 

FMEA 

#4.4 

itea 

I6a. 

Sane 

as 

EM  BA 

14.4 

it  eat 

#  6B. 

10. 350U 

2  A 

Stbd 

LVDT 

Output  too 

high . 

San  e 

as 

FMEA 

#4.4 

ite* 

I2A. 

Sane 

as 

FMEA 

•  4.4 

ite« 

•  2A. 

10.3500 

2B 

Stbd 

LVDT 

Output  too 

low. 

Sane 

as 

FMEA 

#4.4 

iten 

#7B. 

Sane 

as 

FKEA 

#4.4 

itea 

|7B. 

10. 3500 

3  A 

LVtJff 

Pos. 

Setpoint 

Stays  on. 

Same 

as 

FMEA 

itea 

I2A. 

Sane 

as 

FMEA 

#4.4 

itea 

324. 

1.4198 

3B 

LVDT 

Po*. 

Setpoint 

Stays  off. 

Sane 

as 

FMEA 

#4.4 

itea 

#2B. 

Sane 

aa 

FHEA 

#4.4 

itea 

#2b. 

3.4198 

4A 

LVDT  Pos. 
Dr*  ver 

Relay 

Stays  on. 

S<uoe 

as 

FMEA 

Item 

#?A. 

Same 

as 

FMEA 

#4.4 

itea 

#2A. 

0.2415 

4B 

Lvdt  Poa. 
Dri ver 

Relay 

Stays  off. 

Sane 

as 

fhea 

item 

•  2B. 

Sarie 

AS 

JWEA 

#4.4 

item 

#28. 

0,2415 

FAILURE  HO DCS  AND  EFFECTS  ANALYSIS  IFHEA) 


SHIP; 

SKIP  C 

SUBSYSTEM:  1.3  CONTROL  POWER 

SUPPLY 

PACE:  I 

REF. 

NO. 

IT  KM 

NOMENCLATURE 

FUNCTION 

FAILURE  MODE,  S 

FAILURE 

SUBSYSTEM 

MODES 

SYSTEM 

FAILURES/  COMMENTS 
10£*  mS.  INDEX 
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SHIP  A  NOTE  #1  ***** 


FAILURE  EFFECT:  Both  boilers  shutdown  (lose  control 
power ) . 

POSSIBLE  SYSTEM  EFFECTS;  Dead  in  the  water. 


SYMPTOM  OR  SOW  DETECTED;  ERC  and  local  panel  would  be 
"dead*  {i.e.,  no  lights);  obvious  indication  that  control 
electrical  power  lost. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Relight  1  or  both  boilers  completely  manually 

(i.e.,  jack  open  valves  manually,  etc.);  bring  up  diesel 
generator  for  back-up  electrical  power;  go  to  harbor 
feedpump  {electrical)  for  back-up  feedpump. 

-SECONDARY  ACTION;  Troubleshoot  system  via  card  tester. 
Isolate  and  replace  defective  card.  Return  to  auto 
operation. 


CRITICALITY  EVALUATION : 

Mission  Effects: 

(a)  Normal  Steaming:  11  -  Dead  in  water. 

(b)  Maneuvering:  41  -  Dead  in  water. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #2  ***** 

FAILURE  EFFECT:  Incomplete,  low  air  flow,  or  total  loss  of 
purge. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Light-off  inhibited. 

(b)  Possible  explosion  if  inhibit  tails. 


SYMPTOM  OR  HOW  DETECTED:  No  auto  light-off.  Purge 
complex  light  not  on,  or,  purge  fail  light  comes  on. 


/ 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  purge  system  and  light  boiler 

manually . 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits  and  raplace  defective  card.  Return  to  automatic 
control. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering;  32  -  No  effect. 

(c)  Light-Off:  24  -  Delay  in  light  off. 


SHIP  A  NOTE  #3  ***** 


FAILURE  EFFECT:  Lose  boiler  protective  trips  or  protective 
light-off  inhibits. 


POSSIBLE  SYSTEM  EFFECTS:  Possible  explosion/boiler  damage 
if  condition  protected  against  occurs. 


SYMPTOM  OR  HOW  DETECTED:  Cannot  be  detected  unless 
condition  protected  against  occurs;  then  would  involve 
detection  of  forbidden  occurrence. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION; 

-No  effect  and  no  action  if  forbidden  condition  does  not 
occur. 

-If  forbidden  condition  occurs,  major  repair/restoration 
required . 


CRITICALITY  EVALUATION: 
Mission  Effects: 

(a)  Normal  Steaming:  1 
steaming . 

(o>  Maneuvering:  il  -  Not 
ic)  Light~Oft:  24  -  Delay 


Not  applicable  during  normal 

applicable  during  maneuvering, 
in  light-off- 


SHIP  A  NOTE  #4  ***** 


FAILURE  EFFECT:  Inadvertent  purge,  master  F.O.  valve 
closes. 


MISSION  EFFECT:  Boiler  shutdown. 


SYMPTOM  OR  HOW  DETECTED:  Loss  of  flame  and  master  F.O. 
valve  closed  indication. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 
cor  boiler  shutdown.  Proceed  on  one  boiler  with  reduced 
capability;  relight  boiler  from  local  panel. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  rime 
permits  and  replace  defective  card.  Return  to  automatic 
control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #5  ***** 


FAILURE  EFFECT:  High  combustion  air  (poor  air/fuel  ratio) 


POSSIBLE  SYSTEM  EFFECT: 

(a)  Excessive  smoke — wnite. 

(b)  Could  blow  out  flame  at  low  fuel  demand. 


SYMPTOM  OR  HOW  DETECTED:  Windbox  pressure  gauge  on  ERC. 
No  alarm  for  high  air.  There  is  alarm  for  boiler  smoke. 
Boiler  will  trip  if  any  burner  flames  oi’.fc. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE:  Verify  alarm  and  check  indicator?  to  determine 
problem.  If  pressure  indicator  shows  high  combustion  air, 
activate  remote  manual  controls  or  switch  fan  to  low  speed. 
Continue  at  normal  cruising  speed.  For  burner  trip,  check 
indicators  and  annunciator  for  reason  for  trip.  Proceed  at 
reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  system  using  card  tester. 
Replace  defective  card.  If  not  electronic  failure,  would 
have  to  isolate  to  the  field  components  using  meters  and 
visual  inspection.  Damper  could  be  ma-  nually  positioned 
if  remote  manual  not  functioning  properly. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 
Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(c)  Light-Off:  21  -  Not  applicable  to  during  light-off. 


SHIP  A  NOTE  #6  ***** 


FAILURE  EFFECT:  Failure  of  boiler  protection  circuits. 


MISSION  EFFECT:  False  boiler  trip. 


SYMPTOM  OR  HOW  DETECTED:  Boiler  trip  alarm;  other  lights 
and  gauges  for: 

(a)  Combustion  air  flow. 

(b)  Boiler  drum  level  low. 

(c)  Loss  of  flame. 

<d)  Master  F.o.  valve  closed. 

(e)  F.O.  header  pressure. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  lights  and  instruments.  Proceed  on  one 

boiler  at  reduced  capacity.  Verify  that  trip  was 
erroneous . 

-SECONDARY  ACTION:  Restart  boiler  from  local  panel. 
Troubleshoot  when  time  permits  and  return  to  auto  mode. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

<b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(c>  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #7  ***** 


FAILURE  EFFECT:  Master  F.O.  valve  open  during  purge. 


POSSIBLE  SYSTEM  EFFECTS:  Ineffective  purge  if  any  burner 
valve  open. 


SYMPTOM  OR  HOW  DETECTED:  Master  F.O.  valve  open/close 
light. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Abort  light-off  sequence  and  verify  master 

F.O.  valve  status. 

-SECONDARY  ACTION:  Conduct  purge  and  light-off  manually; 
troubleshoot  when  time  permits  and  return  to  auto  mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(bj  Maneuvering:  31  -  Not  applicable  during  raanuevering. 
<c)  Light-Off:  25  -  Possible  boiler  damage/explosion. 


SHIP  A  NOTE  #8  ***** 

FAILURE  EFFECT:  Automatic  light-off  inhibited, 

POSSIBLE  SYSTEM  EFFECTS :  No  automatic  boiler  light-off. 
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SYMPTOM  OR  HOW  DETECTED:  One  or  more  light-off  sequence 
indicator  lamps  do  not  illuminate. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  that  light-off  sequence  failed;  verify 

that  light-off  sequence  is  not  legitimately  inhibited. 

-SECONDARY  ACTION:  Conduct  manual  purge  and  light-off 
sequence;  troubleshoot  when  time  permits  and  return  to  auto 
mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #9  ***** 


FAILURE  EFFECT:  Air  register  stays  open. 


MISSION  EFFECT: 

Cl)  Fails  to  light. 

(2)  Could  blow  out  flame  at  low  demand. 


SYMPTOM  OR  HOW  DETECTED:  Ignitor  would  not  extend  and 
burner  valve  remains  closed. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Try  a  relight.  Observe  indicators  and  annun¬ 

ciator  for  problem. 

-SECONDARY  ACTION:  Manually  close  air  register  for  light- 
off.  Troubleshoot  when  time  permits. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler; 
reduced  RPM. 
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<c>  Light  Off!  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #10  ***** 

FAILURE  EFFECT:  F.O.  recirculation  valve  open  during 
normal  operation  or  light-off  - 


POSSIBLE  SYSTEM  EFFECTS: 

(,■)  Low  fuel  oil  pressure 

(b)  Flame  out 

(c)  Low  steam  pressure. 

SYMPTOM  OR  HOW  DETECTED:  Indicator  but  no  alarm  or  trip 
for  recirculation  valve  open.  Alarm  and  trip  for  steam 
pressure  low;  alarm  for  F.O.  burner  header  pressure  low. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 

for  boiler  shutdown.  Proceed  on  one  boiler  with  reduced 
capability. 

-SECONDARY  ACTION:  Troubleshoot  system  using  card 
tester. If  problem  in  the  field,  isolate  to  component  using 
meters  and  visual  inspection.  Replace  defective  component 
and  restart  boiler. 


CRITICALITY  EVALUATION : 

Mission  Effects: 

(a)  Normal  steaming:  5  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(C)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  ill  ***** 

FAILURE  EFFECT:  Master  F.O.  valve  stays  open. 

POSSIBLE  SYSTEM  EFFECTS:  Master  F.O.  valve  would  not.  close 
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on  boiler  safety  trip. 


SYMPTOM  OR  HOW  DETECTED :  Master  F.O.  valve  open/close 
indicator;  boiler  saf€!ty  trip  annunciator. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Close  master  P.0,  valve  manually  following  a 

boiler  trip.  Proceed  on  one  boiler. 

-SECONDARY  ACTION:  Troubleshoot  when  time  permits;  replace 
defective  component,  restart  boiler. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  8  -  Possible  boiler  damage/ explosion. 

(b)  Maneuvering:  38  -  Possible  boiler  damage/explosion. 

(c)  Light-Off:  25  -  Possible  boiler  daroage/explosion. 


SHIP  A  NOTE  #12  ***** 


FAILURE  EFFECT:  One  burner  shuts  down  or  cannot  be  lit. 


POSSIBLE  SYSTEM  EFFECTS: 

(1)  Light-off  not  successful. 

(2)  Steam  demand  exceeds  production. 


SYMPTOM  OR  HOW  DETECTED:  Burner  on/off  indicator,  burner 
valve  open/close  indicator;  burner  flame  intensity  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Proceed  on  the  remaining  two  burners. 

-SECONDARY  ACTION:  Troubleshoot  when  time  permits;  replace 
defective  component;  light  burner. 


CRITICALITY  EVALUATION: 

K*ssion  Effects; 

fa)  Normal  Steaming:  4  -  Temporary  loss  of  one  burner, 
performance  degradation. 

(b)  Maneuvering:  34  -  Temporary  loss  of 
performance  degradation. 
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one  burner. 


(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


SHIP  A  NOTH  *13  ***** 


FAILURE  EFFECT:  One  burner  cannot  be  shut  off. 


POSSIBLE  SYSTEM  EFFECTS: 

(1)  Burner  valve  stays  open  following  a  trip. 
£2)  Steam  production  exceeds  demand. 


SYMPTOM  OR  HOW  DETECTED:  Burner  on/off  indicator,  burner 
valve  open/close  indicator;  burner  flame  intensity  gauge. 


MOST  LIKELY  ACTION  A NO  SYSTEM  STATUS 

-IMMEDIATE:  Proceed  on  the  remaining  two  burners. 

-SECONDARY  ACTION:  Troubleshoot  when  time  permits;  replace 
defective  component;  light  burner. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  8  -  Possible  boiler  damage/explosion. 

(b)  Maneuvering:  38  -  Possible  boiler  damage/explosion. 

<c)  Light-Off:  1  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #14  ***** 


FAILURE  EFFECT:  Light-off  sequence  timing  errors. 


POSSIBLE  SYSTEM  EFFECTS:  Light-off  sequence  incorrect. 


SYMPTOM  OR  HOW  DETECTED:  Could  be  difficult  to  detect; 
light-off  sequence  indicators  provide  some  detection 
capability . 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE: 


-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

< b 3  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
(c)  Light-Off:  25  -  Possible  boiler  damage/ explosion. 


SHIP  A  NOTE  #15  ***** 


FAILURE  EFFECT:  Burner  demand  management  malfunctions. 


POSSIBLE  SYSTEM  EFFECTS:  Burner  management  logic  problems 

SYMPTOM  OR  HOW  DETECTED:  Superheater  outlet  pressure  low 
alarm,  burner  valve  open/close  indicators,  burner  on/off 
indicators ,  burne  flame  intensity  gauge.  Possible  turbine 
trip  due  to  low  steam  pressure. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Checfc  indicators  and  alarm  on  control  console 

Activate  remote  manual  or  manual  control. 

-SECONDARY  ACTION:  Troub leshoote  digital  logic  when  time 
permits  and  replace  defective  card.  Return  to  automatic 
manual  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a 3  Normal  Steaming:  3  -  Slight  performance  degradation, 
(b)  Maneuvering:  39  -  Large  performance  degradation. 

(e)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #16 

FAILURE  EFFECT: 

POSSIBLE  SYSTEM 


Lose  combustion  air. 

EFFECTS:  Burner  flame  out  and  boiler  trip 
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SYMPTOM  OR  HOW  DETECTED:  Boiler  trip  annunciator;  windbox 
pressure  gauge,  FOB  discharge  pressure  gauge,  air  flow 
controller  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Attempt  to  determine  cause  of  trip;  relight 

and  operate  boiler  on  manual. 

-SECONDARY  ACTION:  Troubleshoot  when  time  permits;  replace 
defective  component;  restore  auto  mode  operation. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #17  ***** 


FAILURE  EFFECT:  High  combustion  air. 


MISSION  EFFECT: 

(1)  Boiler  not  lit  due  to  high  air  flow. 

(2)  Burners  could  go  out  at  low  demand  rates. 


SYMPTOM  OR  HOW  DETECTED:  Boiler  trip  annunciator;  windbox 
pressure  gauge,  FDB  discharge  pressure  gauge,  air  flow 
controller  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Attempt  to  determine  cause  of  tip;  relight  and 

operate  boiler  on  manual. 

-SECONDARY  ACTION;  Troubleshoot  system  when  time  permits; 
replace  defective  component;  restore  auto  mode  operation. 


CRITICALITY  EVALUATION: 


v 
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Mission  Effects: 

(a.3  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b>  Maneuvering:  35  -  Possible  loss  of  one  boiler, 
reduced  RPM. 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


SHIP  A  NOTE  #18  ***** 


FAILURE  EFFECT:  Low  combustion  air. 


POSSIBLE  FAILURE  EFFECTS: 

(a)  Black  smoke,  poor  air/fuel  ratio. 

(b)  Incomplete  combustion  and  possible  explosion  due  to 
accumulation  of  unburned  fuel. 

(c)  Low  steam  pressure. 

Id)  Boiler  trip  if  burner  flame  out. 


SYMPTOM  OR  HOW  DETECTED:  Smoke  alarm,  boiler  trip 
annunciator:  winabox  pressure  gauge,  FOB  discharge  pressure 
gauge,  air  flow  controller  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE: 

Effect  (a):  Verify  alarm  and  check  indicators  for 
problems.  If  pressure  indicator  show  low  combustion  air, 
activate  remote  manual. 

Effect  (b):  Explosion,  boiler  down.  Continue  on  one 
boiler  at  reduced  capability. 

Effect  (c > ;  Check  indicators  and  annuncator  for  reason 
for  trip.  Continue  Gn  one  boiler  at  reduced  capability. 


-SECONDARY  ACTION: 

Effect  (a):  Verify  alarm  and  check  indicators  on  control 
console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

Effect  (b):  Boiler  probably  down  for  rest  of  cruise. 
Proceed  at  reduced  speed. 
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Effect  (c):  Troubleshoot  system.  if  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  restart 
boiler. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 
Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  loss  of  one  boiler, 
reduced  RPM 

<b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #19  ***** 


FAILURE  EFFECT:  Fuel  oil,  low  pressure. 


SYSTEM  EFFECTS:  Loss  of  flame  and  boiler  trip. 

SYMPTOM  OR  HOW  DETECTED:  F.O.  to  burner  header  pressure 
low  alarm,  F.O.  service  pressure  low  alarm,  fuel  flow 
controller  gauge,  F.O.  header  pressure  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 

for  boiler  trip.  Proceed  on  one  boiler  with  reduced 
capability. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control.  Restart  boiler  after  completing 
corrective  action. 


CRITICALITY  EVALUATION; 

Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(c)  Light-Off:  24  -  Delay  in  light-off. 
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SHIP  A  NOTE  120 


***** 


FAILURE  EFFECT:  Low  fuel  cil  flow. 


FAILURE  EFFECT:  Low  steam  pressure  at  high  demand  rates. 


SYMPTOM  OR  HOW  DETECTED :  Would  get  alarms  from  lo  steam 
pressure.  Could  get  turbine  run  back  or  trip.  F.O.  to 
burner  header  pressure  low  alarm,  F.O.  service  pressure  low 
alarm,  fuel  flow  controller  gauge,  F.o.  header  pressure 
gauge. 


MOST  LIKELY  ACTION  AND.  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 

console.  If  cannot  clear  alarm,  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and.  return  to 
automatic  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  9  -  Large  performance  degradation. 

(b)  Maneuvering:  39  -  Large  performance  degradation, 
cannot  execute  maneuvers  requiring  high  steam  pressure 
demand. 

<c>  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #21  ***** 


FAILURE  EFFECT:  High  fuel  oil  pressure. 


SYSTEM  EFFECT:  Overfire,  high  steam  pressure. 


SYMPTOM  OR  HOW  DETECTED:  No  alarms  for  high  oil  pressure 
or  steam  pressure.  Excess  steam  will  dump  or  relief  valves 
open  (3  valves).  Pressure  indicators  for  fuel  cil  and 
steam. 
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MOST  LIKELY  ACTIOS  AND  SYSTEM  STATUS 


-IMMEDIATE:  Troubleshoot  system.  If  problem  in  the  field, 

isolate  to  component  using  meters  and  visual  inspection. 
Replace  defective  component  and  return  to  automatic 
control. 

-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  39  -  Large  performance  degradation. 
ic )  Ligbt-Off:  22  -  No  effect. 


SHIP  A  NOTE  #22  ***** 


FAILURE  EFFECT:  Low  fuel  oil  temperature. 


SYSTEM  EFFECT:  High  smoke.  Would  probably  shutdown 
burners  and  boilers  because  scanners  indicate  loss  of 
flame.  Would  flame  out  at  around  140° F.  or  because  F.O. 
too  viscous  to  flow. 


SYMPTOM  OR  HOW  DETECTED:  F.O.  temperature  low  alarm,  F.O. 
to  burner  temperature  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 

for  boiler  trip.  Proceed  on  one  boiler  with  reduced 
capabili ty. 

-SECONDARY  ACTION;  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace,  defective  component  and  restart  boiler 
when  fuel  oil  temperature  is  above  130°T. 


CRITICALITY  EVALUATION; 

Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 
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<b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

<c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #23  ***** 


FAILURE  EFFECT:  High  fuel  oil  temperature. 


SYSTEM  EFFECT: 

(a)  May  get  flash  on  light  off. 

(b)  No  problem  under  normal  auto  operation — excessive 
smoke. 


SYMPTOM  OR  HOW  DETECTED:  F.O.  temperature  high  alarm;  F.O. 
to  burner  temperature  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 

console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  25  -  Possible  boiler  damage/ explosion . 


SHIP  A  NOTE  #2.4  ***** 

FAILURE  EFFECTS  High  drum  level. 

SYSTEM  EFFECT:  Water  to  turbine,  possible  turbine  damage. 
Pressure  drops  when  water  carries  over  to  superheater. 
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SYMPTOM  OR  HOW  DETECTED:  Drum  level  high  alarm,  drum  level 
gauge,  feedpump  status  lamps,  feedpump  discharge  pressure 
gauge,  gauges  on  feedpump  controllers. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  nature  of  failure;  go  to  manual 

feedwater  control. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  11  -  Dead  in  water. 

(b)  Maneuvering:  41  -  Dead  in  water  one. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  *25  ***** 


FAILURE  EFFECT:  Standby  feedpump  started  when  primary  pump 
still  running. 


SYSTEM  EFFECT:  High  feedwater  pressure,  high  drum  level. 


SYMPTOM  OR  HOW  DETECTED:  Drum  level  high  alarm,  drum  level 
gauge,  feedpump  status  lamps,  feedpump  discharge  pressure 
gauge,  gauges  on  feedpump  controllers. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  shutdown  back-up  pump. 

-SECONDARY  ACTION:  Troubleshoot  when  time  permits.  Return 
to  automatic  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 
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<c>  Light-Off: 


22  -  No  effect 


SHIP  A  NOTE  #26  ***** 


FAILURE  EFFECT:  Low  drum  level. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Boiler  trip. 

( b }  High  steam  temperature,  tube  or  drum  failure,  steam 
explosion. 

Cc)  High  drum  or  tube  metal  temperature,  steam  explosion. 


SYMPTOM  OR  HOW  DETECTED:  Drum  level  low  alarm;  drum  level 
low- low  trip;  drum  level  gauge,  feedpump  status  lamps, 
feedpump  discharge  pressure  gauge,  gauges  on  feedpump 
controllers. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  low  water  condition.  Check  analog 

logic  and  annunciator.  Go  to  remote  manual  if  electronic 
problem.  Use  handjack  or  emergency  faed  bypass  if  not 
electronic  problem.  Continue  on  one  boiler  at  reduced 
capability. 

-SECONDARY  ACTION:  Restart  boiler  when  water  level  is 
within  limits.  Troubleshoot  and  correct  problem  when  time 
permits. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  6  -  Temporary  loss  of  one  boiler, 
can  damage  boiler  if  immediate  corrective  action  not 
taken. 

(b)  Maneuvering:  36  -  Temporary  loss  of  one  boiler,  can 
damage  boiler  if  immediate  corrective  action  not  taken. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #27  ***** 


FAILURE  EFFECT:  Feedwater  recirculation  valve  stays  open. 
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SYSTEM  EFFECT t  Possible  low  feedwater  flow,  and  low  drum 
level. 


SYMPTOM  OR  HOW  DETECTED:  F.W.  recirculation  valve 
open/close  indicator;  drum  level  low  alarm;  drum  level 
low-low  trip;  drum  level  gauge;  feedpump  status  lamps; 
reedpump  discharge  pressure  gauge;  gauges  on  feedpump 
controllers. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE;  Check  indicators  and  annunciator  for  reason 
for  boiler  trip.  Proceed  on  one  boiler  with  reduced 
capability. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  restart 
boiler. 


CRITICALITY  EVALUATION; 

Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

(b)  Maneuvering:  31  -  Not  applicable  to  maneuvering. 

(c)  Light-Off:  21  -  Not  applicable  to  light-off. 


SHIP  A  NOTE  |28  ***** 


FAILURE  EFFECT:  Standby  control  feedwater  pump  failure. 


SYSTEM  EFFECT:  Low  drum  levei. 


SYMPTOM  OR  HOW  DETECTED:  Feedpump  run/standby/stop 
indicator  lights;  drum  level  low  alarm;  drum  level  low-low 
trip;  drum  level  gauge;  feedpump  status  lamps;  feedpump 
discharge  pressure  gauge;  gauges  on  feedpump  controllers. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Back-up  pump  manually  activated,  pump  not 

part  of  control  system. 
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-SECONDARY  ACTION:  Troubleshoot  and  repair;  return 
feedpump  to  auto  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Stealing:  2  -  No  effect. 
<b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  22  -  No  effect. 


SHIP  A  NOTE  #29  ***** 


FAILURE  EFFECT:  Steam  high  pressure. 


SYSTEM  EFFECT:  Damage  turbine,  rupture.  Rupture  tubes, 
steam  explosion.  No  high  pressure  alarm  or  light.  Have 
steam  dump  and  relief  valves  back-up. 


SYMPTOM  OR  HOW  DETECTED:  Boiler  drum  pressure  gauge, 
superheater  outlet  pressure  gauge,  gauges  on  boiler 
controllers. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Possibility  that  failure  mode  not  immediately 

found  due  to  automatic  back-up.  Very  low  probability  of 
all  back-ups  failing.  Switch  to  remote  manual  control.  If 
remote  manual  ineffective,  activate  manual  control  in 
field. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  38  -  Possible  boiler  damage/ explosion. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 
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SHIP  A  HOTS  *30  ***** 

FAILURE  EFFECT:  Lose  auto  mode  control  of  boiler. 

POSSIBLE  SYSTEM  EFFECTS:  Boiler  would  shutdown  and  could 
not  be  operated  in  auto  mode. 

SYMPTOM  OR  SOW  DETECTED:  No  direct  indications;  numerous 
alarms/lamps  would  indicate  abnormal  situation. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Relight  and  operate  boiler  from  local  panel. 

-SECONDARY  ACTION:  Troubleshoot  and  repair;  return  system 
to  auto  mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  steaming:  5  -  Temporary  loss  of  one  boiler; 
reduced  RPM. 

(b)  Maneuvering:  35  -  Temporary  loss  of  one  boiler, 
reduced  RPM. 

<c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  A  NOTE  #  31  ***** 


FAILURE  EFFECT:  Failure  of  back-up  functions  in  boiler 
local  panel. 


POSSIBLE  SYSTEM  EFFECTS:  Lose  boiler  local  panel  back-up. 


SYMPTOM  OR  HOW  DETECTED:  Probably  would  not  be  detected  in 
auto  mode;  numerous  abnormal  indications  would  occur  in 
boiler  front  mode. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


- IMMEDIATE j  No  effect  in  auto  mode;  would  have  to  go  to 
manual  operation  of  valves,  ignitors,  etc.  if  boiler  front 
operation  attempted. 

-SECONDARY  ACTION:  Troubleshoot  and  repair?  might  have  tot 
take  boiler  out-of -service  to  accomplish  this. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 
<b)  Maneuvering:  32  -  No  effect. 

(c)  Licht-Off:  22  -  No  effect. 


SHIP  A  '-SOTS  #32  ***** 


FAILURE  EFFECT:  Loss  of  S.E.  steam  cooling. 


POSSIBLE  SYSTEM  EFFECTS:  Possible  high  S.H.  steam 
temperature. 


SYMPTOM  OR  HOW  DETECTED:  Steam  temperature  high  alarm; 
superheater  outlet  temperature  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Go  to  manual  control  of  S.H.  steam  temperature 

control  loop. 

-SECONDARY  ACTION:  Troubleshoot  and  repair;  return  to  auto 
temperature  control  mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  37  -  Possible  turbine  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #33  ***** 


FAILURE  EFFECT:  Steam,  superheated.  Low  temperature. 

POSSIBLE  SYSTEM  EFFECTS:  Degrades  performance.  Could 
result  in  wet  steam  in  turbine. 


SYMPTOM  OR  SOW  DETECTED:  Temperature  indicators,  but  no 
alarms. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Good  possibility  that  failure  mode  not  noticed 
due  to  no  alarm  and  no  auto  back-up.  Could  result  in 
turbine  damage,  when  problem  noticed,  switch  to  remote 
manual. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  andvisual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 


CRITICALITY  EVALUATION! 

Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

(b)  Maneuvering:  37  -  Possible  turbine  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  normal  steaming. 


SHIP  A  NOTE  #34  ***** 


FAILURE  EFFECT:  Lose  atomizing  steam  pressure  control. 


POSSIBLE  SYSTEM  EFFECTS: 

<a)  Possible  flame  out  if  pressure  too  low. 

(b)  Possible  damage  to  piping  or  burner  nozzles  if 
pressure  too  high. 

SYMPTOM  OR  HOW  DETECTED:  Atomizing  steam  pressure  low 
alarm;  atomizing  steam  pressure  gauge. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
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-IMMEDIATE:  Go  to  manual  control  of  atomizing  steam 
pressure  control  loop. 

-SECONDARY  ACTION:  Troubleshoot  and  repair;  return  to  auto 
pressure  control  mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  8  -  Possible  boiler  dasaage/explosion . 

(b)  Maneuvering:  38  -  Possible  boiler  damage/ explosion. 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


SHIP  A  NOTE  #35  ***** 


FAILURE  EFFECT:  Lose  gland  steam  pressure  control. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Possible  loss  of.  vacuum  and  turbine  trip  if  pressure 
too  low. 

(b)  Possible  damage  to  piping  if  pressure  too  high. 


SYMPTOM  OR  HOW  DETECTED:  Gland  steam  pressure.  Low  alarm, 
condenser  vacuum  low  alarm,  gland  steam  pressure  gauge, 
ahead  chest  pressure  gauge,  astern  chest  pressure  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Go  to  manual  control  of  gland  3team  pressure 

control  loop. 

-SECONDARY  ACTION:  Troubleshoot  and  repair;  return  to  auto 
pressure  control  mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

(b)  Maneuvering:  37  -  Possible  turbine  damage.  * 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #36  ***** 


FAILURE  EFFECT:  Difference  between  bleed  steam  pressure 
and  turbine  pressure. 


POSSIBLE  SYSTEM  EFFECTS:  Possible  backflow  of  sceam  into 
turbine. 


SYMPTOM  OR  HOW  DETECTED:  81a ed  steam  and  turbine  steam 
pressure  gauges;  possible  turbine  trip. 


HOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  cause  of  problem;  go  to  manual 

control  to  the  extent  necessary. 

-SBCQNOARY  ACTION:  Replace  defective  components;  return  to 
auto  operation. 


CRITICALITY  EVALUATION; 

Mission  Effects: 

35a: 

<a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

<b)  Maneuvering:  37  -  Possible  turbine  damage. 

(c)  Light-Off;  21  -  Not  applicable  during  light-off. 

36b: 

(a)  Normal  Steaming:  7  -  Fossible  turbine  damage. 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off;  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #37  ***** 

FAILURE  EFFECT;  Excessive  steam  release  to  condenser. 

POSSIBLE  SYSTEM  EFFECTS:  Rise  in  condenser  level  and 
possible  loss  of  vacuum. 

SYMPTOM  OR  HOtf  DETECTED:  Condenser  hotwell  level  high 
alarm;  possible  turbine  trip. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  cause  of  problem;  90  to  manual 
control  of  exhaust  steam  and  steam  dump  system. 

-SECONDARY  ACTION:  Replace  defective  components;  return  to 
manual  operation. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation, 

(c)  Light-off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #38  ***** 


FAILURE  EFFECT:  DS  steam  never  dumped  to  exhaust  system. 


POSSIBLE  SYSTEM  EFFECTS:  Possible  DS  steam  line 
overpressure. 


SYMPTOM  OR  BOW  DETECTED:  No  indicators  available. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  cause  of  problem;  go  to  manual 

control  of  exhaust  steam  and  steam  dump  system. 

-SECONDARY  ACTION:  Replace  defective  components;  return  to 
manual  operation. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

{c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #39  ***** 

FAILURE  EFFECT:  Lose  control  c£  exhaust  header  pressure. 
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Possible  exhaust 


POSSIBLE  SYSTEM  EFFECTS: 
head© rove rpressure . 


SYMPTOM  OR  SOW  DETECTED:  No  indicators  available. 


MOST  LIKELY  ACTIOS  AMD  SYSTEM  STATUS 

-IMMEDIATE:  Determine  cause  of  problem?  go  to  manual 

control  of  exhaust  steam  and  steam  dump  system. 

-SECONDARY  ACTION:  Replace  defective  components?  return  to 
manual  operation. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 
C fc> >  Maneuvering:  33  -  Slight  performance  degradation. 

Cc)  Light-Offs  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  MO  ***** 


FAILURE  EFFECT:  Lose  high  SB  steam  header  pressure 
protection. 


POSSIBLE  SYSTEM  EFFECTS:  Possible  SB  steam  header  over 
pressure. 


SYMPTOM  OR  HOW  DETECTED:  No  indicators  available. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  cause  of  problem;  go  to  manual 

control  of  exhaust  steam  and  steam  dump  system. 

-SECONDARY  ACTION:  Replace  defective  components?  return  to 
manual  operation. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 


P-27 


(c)  Light-Off;  21  -  Not  applicable  during  light-off 


SHit  A  NOTE  #41  ***** 

FAILURE  EFFECT:  Lose  exhaust  steam  dump. 

POSSIBLE  SYSTEM  EFFECTS; 

(a)  Possible  exhaust  header  overpressure. 

(b)  Possible  eventual  depletion  of  F.W. 

SYMPTOM  OR  HOW  DETECTED:  No  indicators  available. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  cause  of  problem;  go  to  manual 

control  of  exhaust  steam  and  steam  dump  system. 

-SECONDARY  ACTION:  Replace  defective  components;  return  to 
manual  operation. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #42 

FAILURE  EFFECT: 

SYSTEM  EFFECT: 


***** 


Deaerator  high  level. 
No  effect. 


SYMPTOM  OR  HOW  DETECTED:  DC  heater  level  high  alarm; 
relief  valve  opens. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

- IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 
console.  If  cannot  clear  alarm  activate  remote  manual  or 
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manual  control. 


-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #43  ***** 


FAILURE  EFFECT:  Deaerator  low  level. 


SYSTEM  EFFECT:  Possible  low  drum  feedwater  level. 


SYMPTOM  OR  HOW  DETECTED:  DC  heater  level  low  alarm.  Also, 
low  drum  level  alarm  and  trip. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 

console.  If  cannot  clear  alarm  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  HOTS  #44  ***** 


FAILURE  EFFECT!  Lose  feed  heater  control. 


SYSTEM  EFFECT:  Loss  in  efficiency;  possible  damage  to 
heater. 


SYMPTOM  OR  HOW  DETECTED:  No  alarms  or  indicators  provided. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  nature  of  problem;  to  manual  control 

of  feedheater. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  22  -  No  effect. 


SHIP  A  NOTE  #45  ***** 

FAILURE  EFFECT:  L.O.  supply  to  turbine  shut-off. 

POSSIBLE  SYSTEM  EFFECTS:  Turbine  trip  on  low  L.O.  pressure 
or  turbine  damage. 

SYMPTOM  OR  HOW  DETECTED:  L.O.  header  pressure  low  alarm; 
turbine  trip. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Attempt  to  clear  alarm;  go  to  manual  control 

of  L.O.  control  loop. 

-SECONDARY  ACTION:  Replace  defective  component;  return  to 
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auto  mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

(b)  Maneuvering:  37  -  Possible  turbine  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #46  ***** 

FAILURE  EFFECT:  Lube  oil  pump  stops. 

SYSTEM  EFFECT:  L.O.  pressure  low. 

SYMPTOM  OR  HOW  DETECTED:  L.O.  header  pressure  low  alarm 
L.O.  pump  status  indicators. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Back-up  pump  automatically  starts. 

-SECONDARY  ACTION 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 
<b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  22  -  No  effect. 


SHIP  A  NOTE  #47  ***** 

FAILURE  EFFECT:  Lose  auto  start  of  standby  L.O.  pump. 

POSSIBLE  SYSTEM  EFFECTS:  Lose  L.O.  pump  redundancy. 

SYMPTOM  OR  HOW  DETECTED:  L.O.  header  pressure  low  alarm 
L.O.  pump  status  indicators. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE:  Start  standby  purap  manually. 
-SECONDARY  ACTION:  Replace  defective  component. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  22  -  No  effect. 


SHIP  A  NOTE  #48  ***** 


FAILURE  EFFECT:  Condenser  hotwell  level  fall. 


POSSIBLE  SYSTEM  EFFECTS:  Possible  damage  to  condensate 
equipment. 


SYMPTOM  OR  HOW  DETECTED:  No  alarms  or  indicators  provided. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Attempt  to  identify  nature  of  problem;  operate 
condensate  system  on  manual. 

-SECONDARY  ACTION:  Troubleshoot  and  replace  defective 
component;  return  to  auto  mode. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  9  -  Large  performance  degradation. 

(b)  Maneuvering:  39  -  Large  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  A  NOTE  #49  ***** 


FAILURE  EFFECT:  Lose  auto  start  of  standby  condensate 
pump . 
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POSSIBLE  SYSTEM  EFFECTS:  Lose  condensate  pump  redundancy. 

SYMPTOM  OR  HOW  DETECTED:  Condensate  pump  status 
indicators;  condensate  pump  discharge  pressure  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Start  standby  pump  manually. 

-SECONDARY  ACTION:  Replace  defective  component. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 
<b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  22  -  No  effect. 


SHIP  A  NOTE  #5Q  ***** 

FAILURE  EFFECT:  Condensate  pump  shuts  down. 

POSSIBLE  SYSTEM  EFFECTS:  Condenser  level  rise. 

SYMPTOM  OR  HOW  DETECTED:  Condensate  pump  status 
indicators?  condensate  pump  discharge  pressure  gauge; 
hotwell  level  high  alarm. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Back-up  pump  starts  automatically. 

-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 
<b>  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  22  -  No  effect. 
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SHIP  A  NOTE  #51  ***** 

FAILURE  EFFECT:  Lose  auto  start  of  standby  vacuum  pump. 
POSSIBLE  SYSTEM  EFFECTS:  Lose  vacuum. 

SYMPTOM  OR  HOW  DETECTED:  Vacuum  pump  status  indicators , 
vacuum  low  alarm,  condenser  vacuum  gauge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Start  standby  pump  manually. 

-SECONDARY  ACTION:  Replace  defective  component. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  laneuvering:  32  -  No  effect. 

(c)  «ight-Off:  22  -  No  effect. 


SHIP  A  NOTE  #52  ***** 


FAILURE  EFFECT:  Lose  condensate  dump  capability. 


SYSTEM  EFFECT:  Deaerator  level  rise. 


SYMPTOM  OR  HOW  DETECTED:  DC  heater  level  high  alarm; 
relief  valve  opens. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 

console.  If  cannot  clear  alarm  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  -component  and  return  to 
automatic  control. 
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CRITICALITY  EVALUATION: 

Mission  Effects: 

Ca)  Normal  Steaming:  2  -  No.  effect, 
tb)  Maneuvering:  32  -  No  effect. 

(C)  Light-off:  21  -  Not  applicable  during  light-off. 


F-35 


SHIP  8  NOTE  #1  ***** 


FAILURE  EFFECT:  High  combustion  air,  did  not  decrease  dur¬ 
ing  light-off. 


SYSTEM  EFFECT:  Boiler  not  lit  due  to  high  air  flow. 
SYMPTOM  OR  HOW  DETECTED:  Boiler  trips  due  to  no  flame. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Make  second  attempt  to  light  burners  and  mo¬ 

nitor  indicators  for  problem. 

-SECONDARY  ACTION:  Manually  set  fan  on  low  and  light 
boiler.  Troubleshoot  system  when  time  permits. 

-CRITICALITY  EVALUATION: 

(a)  Normal  Steaming:  Not  applicable  to  this  phase. 

(b)  Maneuvering:  Not  applicable  to  this  phase. 

(c>  Light-off:  slight  delay  in  light-off. 


SHIP  B  NOTE  #4  ***** 

FAILURE  EFFECT:  Loss  of  combustion  air — fan  fails. 

SYSTEM  EFFECT:  Open  switch  in  fan  would  trip  boiler. 

SYMPTOM  OR  HOW  DETECTED:  Switch  in  contacts  of  motor 
sequence-V.  Alarms  ECC,  and  BF  (also  alarm  for  lo  air). 
Lights  stop,  slow,  fast  ECC  and  BF, 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 


-SECONDARY  ACTION: 
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CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #5  ***** 

FAILURE  EFFECT:  Loss  of  automation  combustion  air  control. 

SYSTEM  EFFECT:  Air  varies — stays  within  limits. 

SYMPTOM  OR  HOW  DETECTED:  No  alar®.  Smoke,  poor 
combustion. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  |6  ***** 

FAILURE  EFFECT:  Air  register  open  during  light  off. 

SYSTEM  EFFECT:  Fails  to  light. 

SYMPTOM  OR  HOW  DETECTED:  Ignitor  would  not  extend  and 
burner  valve  remains  closed. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Try  a  relight.  Observe  indicators  and  annun¬ 

ciator  for  problem. 

-SECONDARY  ACTION:  Manually  close  air  register  for  light- 
off.  Troubleshoot  when  time  permits. 

-CRITICALITY  EVALUATION: 


£a)  Normal  Steaming:  Net  applicable  to  this  phase. 
<b)  Maneuvering:  Not  applicable  to  this  phase. 

(c)  Light  Off:  Slight  delay  in  light-off. 


SHIP  B  NOTE  #?  ***** 


FAILURE  EFFECT:  Air  register  closed  during  normal  opera¬ 
tion 


POSSIBLE  SYSTEM  EFFECTS: 
(a)  Poor  combustion. 

<b>  Possible  flame  out. 


SYMPTOM  OP.  HOW  DETECTED:  Limit  switch  trips  burner  or 
burner  shuts  down  due  to  flame  out. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 

console.  Switch  to  remote  manual  control.  If  remote  ma¬ 
nual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

-SECONDARY  ACTION:  Manually  open  air  register  and  restart 
burner.  Troubleshoot  system  when  time  permits. 

-CRITICALITY  EVALUATION  OF  MOST  LIKELY  EVENTS: 

(a)  Normal  steaming:  Temporary  loss  of  one  burner,  perfor¬ 
mance  degradation. 

Cb)  Maneuvering:  Temporary  loss  of  one  burner,  performance 
degradation . 

<c)  Light-Off:  Failure  mode  not  applicable  to  this 
phase. 


SHIP  B  NOTE  18  ***** 


FAILURE  EFFECT:  Air  register  closed  during  purge. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Purge  abort. 

(b)  inadequate  purge,  possible  explosion  if  boiler  shut¬ 
down  due  to  lack  of  air  {excess  fuel). 
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SYMPTOM  OR  SOW  DETECTED:  Air  register  closed  light.  Logic 
would  abort  purge. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE;  Attempt  second  purge  and  observe  indicators 
and  annunciators. 

-SECONDARY  ACTION:  Manually  open  air  register  and  purge 
boiler.  Troubleshoot  system  when  time  permits. 


CRITICALITY  EVALUATION: 

(a)  Normal  Steaming:  Not  applicable  to  this  phase. 

(b)  Maneuvering:  Not  applicable  to  this  phase. 

(c)  Light-Off:  Slight  delay  in  light-off. 


SHIP  B  NOTE  #9  ***** 


FAILURE  EFFECT:  Automated  control  fails  to  shut  down 
boiler  when  atomizing  steam  pressure  is  low. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Poor  atomization  results  in  poor  flame /smoke. 
<b)  Possible  explosion  from  unburned  fuel. 


SYMPTOM  OR  HOW  DETECTED:  Pressure  switch  vital  alarm. 
Pressure  indicators  in  boiler  front  and  engine  room  control 
console.  Pressure  switch  normally  open  closes  at  125 
PSI — open  switch  will  close  burner  valve. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Low  atomizing  steam  pressure  not  part  of 

automated  control.  Would  first  determine  reason  for  low 
pressure  and  take  corrective  action. 

-SECONDARY  ACTION:  Determine  why  pressure  switch  failed  to 
open. 

-CRITICALITY  EVALUATION; 

(a)  Normal  Steaming:  Slight  performance  degradation. 

Cb)  Maneuvering:  Slight  performance  degradation. 
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(c)  Light-Off:  Delay  in  light-off. 


SHIP  S  MOTE  #10  ***** 

FAILURE  EFFECT:  Atomizing  steam. 

SYSTEM  EFFECT:  High  pressure. 

SYMPTOM  OR  HOW  DETECTED:  Vital  alarm-- PS  205,  206. 
Hi  168  PSI  pressure  indicators  BF  and  SCC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  *11  ***** 

FAILURE  EFFECT:  Atomizing  steam. 

SYSTEM  EFFECT:  Wet  steam. 

SYMPTOM  OR  HOW  DETECTED: 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

F-4G 
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SHIP  B  SOTS  112 


***** 


FAILURE  EFFECT!  Burner  management  problem. 


POSSIBLE  SYSTEM  EFFECTS:  Burner  management  logic  problem, 
true  or  false. 

(a)  combustion  control  in  low  fire. 

<b>  Burner  management  in  manual. 

(c>  Burner  tripped. 

£d)  Ignitor  problem 


SYMPTOM  OR  HOW  DETECTED:  Nonvital  alarm.  Indicator  lights 
for  all. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 

console,  if  cannot  clear  alarm,  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits  and  replace  defective  card.  Return  to  automatic 
controls. 

CRITICALITY  EVALUATION: 

(a)  Normal  Steaming:  Slight  performance  degradation. 

<b)  Maneuvering:  Slight  performance  degradation. 

(c)  Light-Off:  Failure  mode  not  applicable  in  this 
phase. 


SHIP  S  TOTE  #13  ***** 

FAILURE  EFFECT:  Boiler  smoking. 

SYSTEM  EFFECT:  Wager  system,  20%  scale. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  NV  ECC  and  BF. 


TOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE: 


-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 


SHIP  8  NOTE  #14  ***** 


FAILURE  EFFECT:  Failure  of  boilsr  protection  circuits. 


SYSTEM  EFFECT:  False  boiler  trip. 


SYMPTOM  OR  HOW  DETECTED:  Vital  group  alarm  for  engine  room 
control  console,  boiler  front  and  boiler  console.  First 
out  lights. 

<a)  Operator  trip. 

(b)  Combustion  air  flow — low.  Pressure  switch  set  at 
0.1  WC  (same  as  alarm). 

(c)  Boiler  drum  level  low— low  level  switch  set  at  8* 
below  (alarm  set  at  5"). 

(d)  Fuel  oil  presssure  low.  Pressure  switch  set  at 
40  PSI  (same  as  alarm). 

(e)  Loss  of  all  flame. 

(f)  All  burner  oil  valves  closed. 

(g)  unsuccessful  shutdown. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE;  Check  first  out  lights  and  instruments. 
Proceed  on  one  boiler  at  reduced  capacity.  Verify  that 
trip  was  erroneous. 

-SECONDARY  ACTION:  Restart  boiler  and  activate  remote 
manual  for  erroneous  function.  Troubleshoot  when  time 
permits . 


CRITICALITY  EVALUATION 

(a)  Normal  Steaming:  Temporary  loss  of  one  burner,  perfor¬ 
mance  degradation. 

(b)  Maneuvering:  Not  applicable  to  this  phase. 

(c)  Light-Off:  Delay  in  light-off. 
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SHIP  S  NOTE  #15  ***** 


FAILURE  EFFECT:  Condensate. 

SYSTEM  EFFECT:  Aux  condenser  vacuum  low.  PS-321,  22*  Hg. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V,  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #16  ***** 

FAILURE  EFFECT:  Aux  condenser  level  high. 

SYSTEM  EFFECT:  LS-319  (Gems)  11.5"  abcve  bottom  of  hotwell 

SYMPTOM  OR  HOW  DETECTED:  Alarm  NV  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 


SHIP  3  NOTE  #17  ***** 


FAILURE  EFFECT:  Aux  condenser  pump  failure. 
SYSTEM  EFFECT:  Motor  contact  switch. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  NV  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  b  NOTE  #18  ***** 

FAILURE  EFFECT:  Condensate  Main  condenser. 

SYSTEM  EFFECT:  INBD  main  pump  failure. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V,  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 
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SHIP  B  NOTE  #19  ***** 


FAILURE  EFFECT:  Main  condenser  vacuum  low. 

SYSTEM  EFFECT:  PS-301,  24"  Hg. 

SYMPTOM  OR  SOW  DETECTED:  Alarm  V  ECC,  signal  to  throttle 
control. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #20  ***** 

FAILURE  EFFECT:  OUTBD  pump  failure. 

SYSTEM  EFFECT; 

SYMPTOM  OR  HOW  DETECTED:  Alarm  NV  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE; 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 
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SHIP  S  NOTE  #21  ***** 


FAILURE  EFFECT:  Main  condenser  level  high. 

SYSTEM  EFFECT:  Level  switch  LS  304  —  13“  above  bottom  of 
hotwell. 

t 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SKIP  B  NOTE  #22  ***** 

FAILURE  EFFECT:  Console  power  on  battery. 

SYSTEM  EFFECT: 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 
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SHIP  B  NOTE  #23  ***** 


FAILURE  EFFECT:  Control  module  power  failure. 
SYSTEM  EFFECT: 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #24  ***** 

FAILURE  EFFECT:  Deaerator  high  level. 

SYSTEM  EFFECT:  NO  effect. 

SYMPTOM  OR  HOW  DETECTED:  Vital  alarm  in  engine  room 
control  console.  Level  transmitter  set  at  81"  (high). 
Relief  valve  opens. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

* 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 
console.  If  cannot  clear  alarm  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 
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System  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

( b )  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 
Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  2  -  No  effect. 

(c)  Light-Off:  21  Not  applicable  during  light-off. 


FAIL'JRE  RATE: 

-Transducers  ■  6.63 

-Valves  =  49.14 

-Electronics  =  9.8930 

Total  *  65.6630 


SHIP  B  NOTE  #25  ***** 

FAILURE  EFFECT:  Deaerator  low  level. 

SYSTEM  EFFECT:  Low  drum  feedwater  level. 

symptom  OR  HOW  DETECTED:  Vital  alarm  in  engine  room 
control  console.  Level  transmitter  set  at  45"  (low). 
Also,  low  drum  level  alarm  and  trip. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 
console.  If  cannot  clear  alarm  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 
system  Effects: 

(a)  Normal  Steaming:  3  -  Alarm— activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 

Mission  Effects: 
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(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off 


FAILURE  RATE: 

-Transducers  =  6.25 

-Valves  =  16.38 

-Electronics  *  9.8441 

Total  ■  32.4741 


SHIP  B  NOTE  #26  ***** 

FAILURE  EFFECT:  Deaerator. 

SYSTEM  EFFECT:  Feedpump  over speed/trip  could  fail  due  to 
lack  of  water. 

SYMPTOM  OR  HOW  DETECTED: 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #27  ***** 


FAILURE  EFFECT:  Feedwater  recirculation  valve  opens  during 
high  demand. 

SYSTEM  EFFECT:  Possible  low  feedwater  flow,  and  low  drum 
level . 


SYMPTOM  OR  HOW  DETECTED:  No  alarm  or  indicator  except  for 
low  drum  level  and  low  drum  level  trip. 
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MOST  LIKELY  ACTIO  «  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 
for  boiler  trip.  Proceed  on  one  boiler  with  reduced 
capability. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  restart  boiler. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip — troubleshoot  and 
restart  boiler. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  steaming:  5  -  Temporary  reduced  RPM*s. 

(b)  Maneuvering:  1  -  Not  applicable  to  maneuvering. 

(c)  Light-Off:  1  -  Not  applicable  to  light-off. 


FAILURE  RATE: 

-Transducers  »  19.64 
-Electronics  *  2.8308 

-Valves  =  16.38 

Total  *  38.8508 


SHIP  B  NOTE  #28  ***** 

FAILURE  EFFECT:  Feedwater  recirculation  valve  closes 
during  low  demand. 

SYSTEM  EFFECT:  Possible  pump  overheat,  pump  failure. 

SYMPTOM  OR  HOW  DETECTED:  No  alarm  or  indicator.  Back-up 
pump  would  activate  if  primary  failed. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Back-up  pump  automatically  activated. 
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-SECONDARY  ACTION:  Loss  of  back-up  pump.  Could  be  dead  in 
water  if  second  pump  fails.  Crew  would  try  to  repair 
failed  pump. 


CRITICALITY  EVALUATION : 

System  Effects: 

(a)  Normal  Steaming:  5  -  Auto  back-up — back-up  takes  over 
function. 

(b)  Maneuvering:  35  -  Auto  back-up — back-up  takes  over 
function. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 


Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light  Off:  22  -  No  effect. 


FAILURE  RATE: 

-Transducers  »  9.64 

-Valves  -  16.38 

-Electronics  =  3.7744 

Total  -  29.7944 


SHIP  B  NOTE  #29  ***** 

FAILURE  EFFECT:  Feedwater  control  pump  failure. 

SYSTEM  EFFECT:  Low  drum  level. 

SYMPTOM  OR  HOW  DETECTED:  Pressure  sensor  set  at  800  PSI, 
vital  alarm  in  engine  room  control  console,  light — run, 
standby,  stop. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Back-up  pump  automatically  activated.  Pump 

not  part  of  control  system. 

-SECONDARY  ACTION:  Crew  would  try  repair  failed  pump. 

CRITICALITY  EVALUATION: 

System  Effects: 
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(a)  Normal  Steamings  5  -  Auto  back-up  —  back-up  takes 
over  function. 

C b  J  Maneuvering:  35  -  Auto  back-up  —  back-up  takes  over 
function, 

(c)  Light-off:  65  -  Auto  back-up  —  back-up  takes  over 
function. 


Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-off:  62  -  No  effect. 


SHIP  8  NOTE  #30  ***** 

FAILURE  EFFECT:  Feedwater  pump 

SYSTEM  EFFECT:  Lube  oil  pressure  low. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  NV,  ECC.  Pressure 
indicator  PI  337  25  PSI  (?),  not  part  of  GR  controls 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 


SHIP  8  NOTE  131  ***** 

FAILURE  EFFECT:  Feedwater  pump. 

SYSTEM  EFFECT:  Lube  oil  temp  high. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  ECC,  NV.  Resistance  temp 
device  RTD  331  160F,  temp  indicator  ECC  TI  331. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE: 


-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 


SHIP  6  NOTE  #32  ***** 


FAILURE  EFFECT:  Boiler  feedpump  heater  pressure  low. 


SYSTEM  EFFECT:  Low  drum  level 


SYMPTOM  OR  HOW  DETECTED:  Pressure  sensor  set  at  850  PSIG, 
alarm  for  engine  room  control  console  and  boiler  front 
(separate  pressure  transmitter  to  control  Iqgic  and  engine 
room  control  console  indicator  redundant). 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 
console.  If  cannot  clear  alarm,  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm-- activate  remote  manual. 

<c)  Light-off;  77  -  Light-off  inhibited  or  aborted. 


Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c!  Light-Off:  23  -  Slight  delay  in  light-off. 
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FAILURE  RATE: 

-Transducers  =  6.13 


SHIP  B  NOTE  *33  ***** 


FAILURE  EFFECT:  Standby  feedpumps  started  when  primary 
pump  still  running. 


SYSTEM  EFFECT:  High  feedwater  pressure,  high  drum  level. 


SYMPTOM  OR  HOW  DETECTED:  Nonvital  alarm  for  engine  room 
control  console.  Relief  valve  pops. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  shutdown  back-up  pump. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits  and  replace  defective  card.  Return  to  automatic 
control. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 
<b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  62  -  No  effect. 


Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 
<b)  Maneuvering:  32  -  No  effect. 

CO  Light-Off:  22  -  No  effect. 


FAILURE  RATE: 

-Electronics  =  3.99407 


SHIP  B  NOTE  *34  ***** 

FAILURE  EFFECT:  High  feedwater  level. 
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SYSTEM  EFFECT: 

Ca!  No  affect. 

(b)  Possible  spill  over  to  turbine. 


SYMPTOM  08  HOW  DETECTED:  Non  vital  alarm  for  engine  room 
control  console.  Relief  valve  pops.  Possible  turbine  MPC 
or  trip. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Switch  to  remote  manual  and  lower  level. 

-SECONDARY  ACTION:  Troubleshoot  system  when  time  permits 
and  replace  defective  card.  Return  to  automatic  control. 


CRITICALITY  EVALUATION: 

34a — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm,  activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm,  activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

34a — Mission  Effects: 

(a)  Normal  Steaming:  3  ~  Sliqht  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off, 

34b — System  Effects: 

(a)  Normal  Steaming:  20  -  Loss  of  protective  feature. 

(b)  Maneuvering:  50  -  Loss  of  protective  feature. 

(c)  Light-Off;  80  -  Loss  of  protective  feature. 

34b — Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turoine  damage. 

(b>  Maneuvering:  37  -  Possible  turbine  damage. 

(c)  Light-Off:  22  -  No  effect. 


FAILURE  RATE: 


34a: 

Transducers 

* 

4.122 

Electronics 

m 

53.2910 

Total 

* 

57.4130 

34  b; 

Transducers 

9 

0.458 

Electronics 

TSt 

5.9212 

Total 

sac 

6.3792 
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SHIP  8  NOTE  #35 


***** 


FAILURE  EFFECT:  Low  feedwater  drum  level. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Boiler  trip. 

<b)  High  steam  temperature,  tube  or  drum  failure,  steam 
explosion . 

(c)  High  drum  or  tube  metal  temperature,  steam  explosion. 


SYMPTOM  OR  HOW  DETECTED:  Indicators  and  alarms  set  at  low 
5“  below  drum  center  line.  Also  lo  lo  level  trip  to  Brn, 
Mgmt.  Lo  lo  level  switch  set  at  8*  below  center  line. 
Tubes  exposed  at  10", 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  low  water  by  observing  gauge  glass  and 
yarway-  on  boiler  front.  Check  analog  logic  and 
annunciator.  Go  to  remote  manual  if  electronic  problem. 
Use  handjack  or  emergency  feed  bypass  if  not  electronic 
problem.  Continue  on  one  boiler  at  reduced  capability. 

-SECONDARY  ACTION:  Restart  boiler  when  water  level  is 
within  limits.  Troubleshoot  and  correct  problem  when  time 
permits . 


CRITICALITY  EVALUATION: 

35a—  System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip — troubleshoot  and 
restart  boiler. 

(b)  Maneuvering:  34  -  Boiler  trip — troubleshoot  and 
restart  boiler. 

(c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 

35a — Mission  Effects: 

(a!  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM’s. 

(c)  Light-Off:  24  -  Delay  in  light-off. 

35b — System  Effects: 

(a)  Normal  Steamings  6  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(b)  Maneuvering:  36  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 


F-56 


35b — Mission  Effects: 

(a)  Normal  steaming:  a  -  Possible  boiler  damage. 

(b)  Maneuvering:  38  -  Possible  boiler  damage. 

(c)  Light-off:  21  -  Not  applicable  during  light-off. 


35c — System  Effects: 

(a)  Normal  Steaming:  6  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(b)  Maneuvering:  36  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 


35c — Mission  Effects: 

(a)  Normal  Steaming:  8  -  Possible  boiler  damage. 

{•■>)  Maneuvering:  38  -  Possible  boiler  damage. 

<c>  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

35a:  Transducers  *  1.26 

Electronics  *  33.7113 
Total  »  34.9713 


35b: 


Transducers  =* 
Electronics  * 
Total  * 


0.63 

■■6.8556 

17.5856 


35c:  Transducers  =  ‘.210 

Electronics  =*  5.6185 

Total  -  5.8285 


SHIP  B  NOTE  #36  ***** 


FAILURE  EFFECT:  Fuel  oil. 


SYSTEM  EFFECT:  Loss  of  ECC  remote  maneuver  control. 
SYMPTOM  OR  HOW  DETECTED: 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 


-SECONDARY  ACTION: 
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CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #37  ***** 


FAILURE  EFFECT:  Fuel  oil. 


SYSTEM  EFFECT:  Loss  of  automatic  control,  variation  in 
pressure. 


SYMPTOM  OR  HOW  DETECTED:  Header  pressure  low  alarm  NV, 
PS706,  150  PSI.  Header  pressure  indicator  PI  707,  boiler 
pressure  low  alarm  PS  715  (starboard),  boiler  PI  717  ECC  and 
PI  719  BF  (SB). 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 


-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #38  ***** 


FAILURE  EFFECT:  Fuel  oil,  low  pressure. 


SYSTEM  EFFECT: 

(a)  Boiler  trip,  low  pressure. 

(b)  Loss  of  flame,  no  flame  boiler  trip. 


SYMPTOM  OR  HOW  DETECTED:  Low  F.O.  pressure  will  trip 
boiler  control  valve  at  40  PSI. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 

for  boiler  trip.  Proceed  on  one  boiler  with  reduced 
capability. 
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-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control.  Restart  boiler 
after  completing  corrective  action. 


CRITICALITY  EVALUATION: 

38a — System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip— troubleshoot  and  re¬ 
start  boiler. 

(b)  Maneuvering:  34  -  Boiler  trip— troubleshoot  and  re¬ 
start  boiler. 

(c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 

38a — Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM's. 

(c)  Light-Off:  24  -  Delay  in  light-off. 

38b — System  Effects: 

<a>  Normal  Steaming:  4  -  Boiler  trip — troubleshoot  and  re¬ 
start  boiler. 

(b)  Maneuvering:  34  -  Boiler  trip — troubleshoot  and  re¬ 
start  boiler. 

(c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 

38b— Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM's. 

(c)  Light-Off:  24  -  Delay  in  lig-ht-off. 


FAILURE  RATE: 

38s: 

Electronics 

as 

2.9689 

Valves 

10.G08 

Total 

M 

12.9769 

39b: 

Electronics 

at 

1.9793 

Val/es 

St 

6.672 

Total 

3B 

8.6513 

SHIP  3  NOTE  #39  ***** 

FAILURE  EFFECT:  High  FO,  hi  stm  press 
SYSTEM  EFFECT:  <a>  High  iteam  pressure. 
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SYMPTOM  OR  HOW  DETECTED:  No  alarms  for  high  oil  pressure 
or  steam  pressure.  Excess  steam  will  dump  or  relief  valves 
open  (3  valves).  Pressure  indicators  for  fuel  oil  and 
steam. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Troubleshoot  system  using  analog  test  station. 
If  problem  in  the  field,  isolate  to  component  using  meters 
and  visual  inspection.  Replace  defective  component  and 
return  to  automatic  control. 

-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  11  -  No  alarm — only  light  or 
indicators 

(b)  Maneuvering:  41  -  No  alarm— only  light  or  indicators. 

(c)  Light-Off:  61  -  No  alarm — only  light  or  indicators. 

Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

(b)  Maneuvering:  37  -  Possible  turbine  damage. 

<c)  Light-Off:  21  -  Not  applicable  during  light-off. 

FAILURE  RATE: 

-Transducers  -  0.50 

-Electronics  *  8.0536 

-Valves  »  16.98 

Total  -  25.5336 


SHIP  8  NOTE  #40  ***** 

FAILURE  EFFECT:  Fuel  flow  doe's  not  decrease  for  light-off. 
SYSTEM  EFFECT;  (a)  Flash  or  explosion. 

SYMPTOM  OR  HOW  DETECTED:  Obvious  flash,  explosion,  or  loss 
of  flame.  Manually  shutdown  boiler  and  assess  damage. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE: 


-SECONDARY  ACTION: 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Explosive  condition— actual 
probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  25  -  Possible  boiler  damage. 

FAILURE  RATE: 

-Relays  «  0.0495 


SHIP  B  NOTE  #41  ***** 

FAILURE  EFFECT:  F.O.  service  pump  discharge  strainer 

SYSTEM  EFFECT:  High  differential  pressure  high. 

SYMPTOM  OR  HOW  DETECTED:  High  differential  pressure  alarm. 
PS-705  setpoint  8  PSI  P,  alarm  NV. 

MOST  LIKELX  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 
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... 


SHIP  8  NOTE  #42  ***** 


FAILURE  EFFECT:  Low  fuel  oil  flow. 


SYSTEM  EFFECT: 

(a)  Low  steam  pressure. 

(b)  Possible  flame-out. 


SYMPTOM  OR  BOW  DETECTED:  No  alarm  or  indicator — would  get 
alarms  from  lo  steam  pressure.  Could  get  turbine  run  back 
or  trip. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  verify  alarm  and  check  indicators  in  control 
console.  If  cannot  clear  alarm,  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 

42a — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  3  -  Alarm  --activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 

42a — Mission  Effects: 

(a)  Normal  Steaming?  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off;  21  -  Not  applicalbe  during  light-off. 

42b — System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip— troubleshoot  and  re¬ 
start  boiler. 

(b)  Maneuvering:  34  -  Boiler  trip— troubleshoot  and  re¬ 
start  boiler. 

(c)  Light-Off:  SI  -  Not  applicable  during  this  phase. 

423 — Mission  Effects: 

(a)  Normal  Steaming:  5  -  Auto  back-up — back-up  takes  over 
function. 

(b)  Maneuvering:  35  -  Auto  back-up— back-up  takes  over 
function . 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 
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FAILURE  RATE: 


Electronics 

s 

5.9981 

Relays 

* 

0.0534 

Transducers 

= 

8.6760 

Total 

as 

14.7275 

Electronics 

sc 

3.9989 

Relays 

- 

0.0712 

Transducers 

=* 

5.7840 

Total 

28 

9.8541 

SHIP  8  NOTE  #43  ***** 


FAILURE  EFFECT:  High  fuel  oil  flow. 


SYSTEM  EFFECT: 

(a)  Excessive  black  smoke  (if  air  low). 

(b)  High  steam  pressure. 

(c)  Possible  explosion  when  F.O.  increase  leads  air. 


SYMPTOM  OR  HOW  DETECTED:  No  alarm  or  indicator  for  high 
F.O.  flow.  Would  get  alarm  for  smoke.  High  steam  pressure 
would  dump  and  relief  valves  pop.  Would  check  steam 
pressure  on  pressure  indicator. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Switch  to  remote  manual.  Troubleshoot  system 

using  analog  test  station.  If  problem  in  the  field,  isolate 
to  component  using  meters  and  visual  inspection.  Replace 
defective  component  and  return  to  automatic  control. 

-SECONDARY  ACTION  : 


CRITICALITY  EVALUATION: 

43a — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm— activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

43a — Mission  Effects: 

<a)  Normal  Steaming:  3  -  Slight  performance  degradation, 
(b)  Maneuvering:  33  -  Slight  performance  degradation. 


< c ;  Light-Off :  21  -  so  effect. 

43b — System  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

43b — Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

<c)  Light-Off:  21  -  Not  applicable  during  light-off. 
43c — System  Effects: 

(a)  Normal  Steaming:  6  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors 

(b)  Maneuvering:  36  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

43d — Mission  Effects: 

( a )  Normal  Steaming:  8  -  Possible  boiler  damage. 

<b)  Maneuvering:  37  -  Possible  boiler  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 

FAILURE  RATE: 


43  a: 

Electronics 

3 

7.5860 

Relays 

3 

0.0801 

Transducers 

5.9360 

Total 

3 

13.6021 

43b: 

Electronics 

SS 

3.9244 

Rel ays 

3 

0.0400 

Transducers 

3 

4. 4520 

Total 

OB 

8.4164 

43  c: 

Electronics 

3 

1.5707 

Relays 

9 

0.0133 

Transducers 

3 

4.4520 

Total 

at 

6.0360 

SHIP  B  NOTE  #44  ***** 


FAILURE  EFFECT:  Low  fuel  oil  temperature. 


SYSTEM  EFFECT:  High  smoke.  Would  probably  shutdown 
burners  and  boilers  because  scanners  indicate  loss  of 
flame.  Would  flame  out  at  around  140°F. 
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SYMPTOM  OR  HOW  DETECTED:  Controller,  resistance  temp 
device,  temp  indicators  for  engine  room  control  console  and 
boiler  front,  vital  alarms  for  engine  room  control  console 
and  boiler  room  low  at  180°F.  Boiler  trip  alarm. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 
for  boiler  trip.  Proceed  on  one  boiler  with  reduced 
capability, 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  restart  boiler  when  fuel  oil  temperature  is 
above  180°F. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip — troubleshoot  and 
restart  boiler. 

<b>  Maneuvering:  34  -  Boiler  trip — troubleshoot  and  re¬ 
start  boiler. 

<c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 


Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM*s. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 

-Transducers  »  2.00 

-Electronics  *  10.9649 
-Valves  *  18.70 

Total  »  31.6649 


SHIP  B  NOTE  #45  ***** 

FAILURE  EFFECT:  Low  fuel  oil  temperature — light  off. 
SYSTEM  EFFECT: 
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SYMPTOM  OR  HOW  DETECT  SO: 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 


-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #46  ***** 


FAILURE  EFFECT:  High  fuel  oil  temperature. 

SYSTEM  EFFECT:  May  get  flash  on  light  off.  No  problem 
under  normal  autf  operation — excessive  smoke. 


SYMPTOM  OR  HOW  DETECTED:  Alarms/ i nd i cator s ,  high— 245°F. 
Alarm  and  controller  are  different  RTD’s.  Also  smoke 
alarms. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 
console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c)  Light-Off:  66  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 
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(a>  Normal  Steaming:  3  -  Alarm — activate  remote  manual, 
<b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c)  Light-Off:  66  -  Explosive  condition — actual 

probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

-Transducers  *  2.2208 

-Electronics  »  7.8389 

-Valves  =  17.35 

Total  «  27.4097 


SHIP  B  NOTE  #47  ***** 


FAILURE  EFFECT:  R-circulation  valve  open  during  normal 
operation  or  light-off. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Low  fuel  oil  pressure 

(b)  Flame  out 

fc)  Low  steam  pressure. 


SYMPTOM  OR  HOW  DETECTED:  No  alarm  or  trip  for 
recirculation  valve  open.  Should  inhibit  light-off  if 
open.  Alarms  and  trip  for  low  fuel  pressure  and  steam 
pressure. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Check  indicators  and  annunciator  for  reason 
for  boiler  trip.  Proceed  on  one  boiler  with  reduced 
capability. 

-SECONDARY  ACTION:  Troubleshooting  system  using  analog 
test  station.  If  problem  in  the  field,  isolate  to 
component  using  meters  and  visual  inspection.  Replace 
defective  component  and  restart  boiler. 

-CRITICALITY  EVALUATION: 

Ja)  Normal  Steaming:  Temporary  loss  of  one  boiler,  reduce 
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Not  applicable  to  this  phase 
Delay  in  light-off. 


RPM, 

(b)  Maneuvering: 
(c>  Light-Off: 


SHIP  B  NOTE  #48  ***** 


FAILURE  EFFECT:  Lube  oil,  turbine. 


SYSTEM  EFFECT:  (a)  Activate  pump  with  suction  or  disharge 

valves  closed. 

(b)  Loss  of  lube  oil  standby. 

(c)  Both  pumps  running  at  same  time. 


SYMPTOM  OR  HOW  DETECTED: 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION; 


SHIP  8  NOTE  #49  ***** 


FAILURE  EFFECT:  Lube  pump  activate  with  suction  or 
discharge  valves  closed. 


SYSTEM  EFFECT:  Loss  of  lube  oil. 


SYMPTOM  OR  HOW  DETECTED:  Vital  alarm  for  engine  room 
control  console.  Pressure  switch  set  at  20  PSI. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicator  lights. 

Back-up  pump  automatically  starts. 


i? 
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-SECONDARY  ACTION: 


-CRITICALITY  EVALUATION : 

(a)  Normal  Steaming:  no  effect. 

(b)  Maneuvering:  No  effect. 

(c)  Light-Off:  No  effect. 


SHIP  B  SOTS  #50  ***** 

FAILURE  EFFECT:  Lube  oil,  turbine.  Pump  failure. 


SYSTEM  EFFECT:  Pressure  low.  Pressure  switch  open  at  10 
PSI,  close  at  4  PSI. 


SYMPTOM  OR  HOW  DETECTED:  Vital  alarm  for  engine  room 
control  console. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Back-up  pump  automatically  starts. 
-SECONDARY  ACTION: 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  5  -  Auto  back-up — back-up  cakes  over 
function. 

(b)  Maneuvering:  •  35  -  Auto  back-up — back-up  takes  over 
function. 

(c)  Light-Off;  61  -  Not  applicable  to  this  phase. 


Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

<b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

-Switches  *  1.4500 
-Electronics  =  1.4989 
Total  *  2.9489 
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SHIP  a  NOTS  #51  ***** 

FAILURE  EFFECT:  Labe  oil,  turbine. 

SYSTEM  EFFECT;  Decharge  filter  differential  pressure. 

SYMPTOM  OR  HOW  DETECTED:  PS-607,  15  PSI  P.  Alarm  NV  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #52  ***** 

FAILURE  EFFECT:  Lube  oil  turbine. 

SYSTEM  EFFECT:  Oil  sump  low. 

SYMPTOM  OR  HOW  DETECTED:  Gems  le  switch— 18"  below  top 
Alarm  V  ECC. 

most  likely  action  and  system  status 

-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #53  ***** 

FAILURE  EFFECT:  Lube  oil,  turbine 


SYSTEM  EFFECT 


SYMPTOM  OR  HOW  DETECTED:  Alarm  NV  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #54  ***** 

FAILURE  EFFECT:  Lube  oil,  turbine 

SYSTEM  EFFECT:  Lube  oil  coalescer  differential  pressure. 
Differential  pressure  switch,  35  PSI  P. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  NV  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #55  ***** 

FAILURE  EFFECT:  Lube  oil,  turbine. 

SYSTEM  EFFECT:  Temperature  off  limits. 
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SYMPTOM  OK  SOW  DETECTED:  Alarm  V  BCC. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #56  ***** 


FAILURE  EFFECT:  Inadvertent  purge. 


SYSTEM  EFFECT:  Could  blow  out  flame  during  low  demand  or 
light-off. 


SYMPTOM  OR  HOW  DETECTED:  Loss  of  flame  and  burner  or 
boiler  tripped  alarm. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  switch  fan  to  low.  Check  indicators 

and  annunciator  for  reason  for  boiler  trip.  Proceed  on  one 
boiler  with  reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits  and  replace  defective  card.  Return  to  automatic 
control. 

-CRITICALITY  EVALUATION: 

(a)  Normal  Steaming:  No  effect. 

(b)  Maneuvering:  Temporary  loss  of  one  boiler,  degraded 
performance.  Cannot  execute  extreme  maneuvers  on  re¬ 
remaining  boiler. 

(c)  Light-Off:  Delay  in  light-off. 


SHIP  B  NOTE  #57  ***** 


FAILURE  EFFECT:  Incomplete  low  air  flow  or  total  loss  at 
purge. 
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POSSIBLE  SYSTEM  EFFECTS: 

(a)  Light-off  inhibited. 

(b)  Possible  explosion  if  inhibit  fails. 


SYMPTOM  OR  HOW  DETECTED:  L'o  auto  light-off.  Purge 
complete  light  not  on. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  purge  system  and  light  boiler 
manually. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits  and  replace  defective  card.  Return  to  automatic 
control. 

CRITICALITY  EVALUATION 

(a)  Normal  Steaming:  No  effect. 

(b)  Maneuvering:  No  effect. 

(c)  Light-Off:  Delay  in  light  off. 


SHIP  B  NOTE  #58  ***** 


FAILURE  EFFECT:  Steam,  superheated.  Low  pressure. 


SYSTEM  EFFECT:  Turbine  reduce  RPM/trips  (at  775  to  650). 
Also  reduces  steam  to  electrical  generators.  Could  have 
secondary  failure  due  to  low  electrical  power. 


SYMPTOM  OR  HOW  DETECTED:  Pressure  transmitter  set  at  830 
PSI.  Pressure  indicator  in  engine  room  control  console  and 
boiler  front.  Lo  pressure  vital  alarm  for  engine  room 
control  console  and  boiler  front. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 
console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 


station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  f.o  automatic  control. 


CRITICALITY  EVALUATION': 

System  Effects: 

(a)  Normal  steaming:  8  -  Turbine  MPC  reduces  RPM — trouble¬ 
shoot  and  resume  normal  RPM's. 

(b)  Maneuvering:  38  -  Turbine  MPC  reduces  RPM — trouble 
shoot  and  resume  normal  RPM's. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  9  -  Large  performance  degradation. 

(b)  Maneuvering:  39  -  Large  performance  degradation. 

Cannot  execute  maneuvers  requiring  high  steam  pressure 
demand. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

-Transducers  =  36.76 
-Electronics  =  21.3959 
Total  -  58.1559 


SHIP  8  NOTE  #59  ***** 

FAILURE  EFFECT:  Steam  high  pressure. 


SYSTEM  EFFECT: 

(a)  Have  steam  dump  and  three  relief  valves  back-up. 

(b)  Rupture  tubes  and  drum,  steam  explosion.  No  high 
pressure  alarm  or  light. 


SYMPTOM  OR  HOW  DETECTED:  Pressure  indicators. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Possibility  that  failure  mode  not  immediately 

found  due  to  automatic  back-up.  Very  low  probability  of 
all  back-ups  failing.  Switch  to  remote  manual  control.  If 
remote  manual  ineffective,  activate  manual  control  in 
field. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
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station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 

59a — System  Effects: 

(a)  Normal  Steaming:  5  -  Auto  back-up — back-up  takes  over 
function. 

(b)  Maneuvering:  35  -  Auto  back-up — back-up  takes  over 
function. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

59a — Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  21  -  Not  applicable  to  this  phase. 

59b — System  Effects: 

(a)  Normal  Steaming:  6  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(b)  Maneuvering:  36  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 

59b — Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  boiler  damage. 

(b)  Maneuvering:  37  -  Possible  boiler  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

59a:  Transducers  *  18.38 

Electronics  »  9.7525 

Total  *  28.1325 

59b:  Transducers  *  18.38 

Electronics  *  9.0317 

Total  -  27.4117 


SHIP  B  NOTE  #60  ***** 

FAILURE  EFFECT;  Steam,  superheated.  Low  temperature. 
SYSTEM  EFFECT:  Could  result  in  wet  steam  in  turbine. 

SYMPTOM  OR  HOW  DETECTED:  Temperature  indicators,  but  no 
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alarms. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Good  possiblity  that  failure  mode  not  noticed 
due  to  no  alarm  and  no  auto  back-up  Could  result  in 
turbine  damage.  When  problem  noticed,  switch  to  remote 
manual. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  11  -  No  alarm — only  lightbar  indica¬ 
tors  show  problem  condition. 

(b)  Maneuvering:  41  -  No  alarm — only  lightbar  indicators 
show  problem  condition. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

(b)  Maneuvering:  37  -  Possible  turbine  damage. 

Ec)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

-Transducers  *  19.66 
-Electronics  =  23.9891 
-Sensors  *  2.2208 

-Valves  =  32.76 

Total  =  78.6299 


SHIP  8  NOTE  #61  ***** 


FAILURE  EFFECT:  Steam,  superheated.  High  steam 
temperature. 


SYSTEM  EFFECT:  Tube  'rupture  (superheater  tube)  steam 
explosion. 

SYMPTOM  OR  HOW  DETECTED:  Resistance  temperature  device  set 
at  970° F.  Vital  alarms  for  engine  room  control  console  and 
boiler  front.  Temperature  indicators  for  engine  room 
control  console  and  boiler  front. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  verify  alarm  and  check  indicators  in  control 
console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  «raeters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm— activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  during  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicalbe  during  light-off. 


FAILURE  RATE: 

-Transducers  *  9.64 

-Electronics  *  1 4. 9915 
-Valves  =  32.76 

-Sensors  *  5. *076 

Total  *  62.8991 
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SHIP  B  NOTE  #62 


***** 


FAILURE  EFFECT:  Throttle  control. 


SYSTEM  EFFECT:  Throttle  control  problem  non-cr itical . 


SYMPTOM  OR  HOW  DETECTED:  Alarm  NV,  ECC-group. 

(a)  Boiler  drum  high — LT-348  and  LT-347,  5“  to  8"  above  dr 
centerline. 

(b)  Steam  pressure  low,  PT-107,  108,  775  to  650  PSI. 

(c)  Excess  vibration.  Viax  system. 

<d)  Overspeed  limiting,  103  to  112%. 

(e)  Electronic  supply  failure. 

(f)  Turbine  trip  bypassed. 

(g)  Control  hydraulics  oil  sump  low. 

(h)  Control  hydraulics  pump  off. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION 


CRITICALITY  EVALUATION: 


SHIP  B  NOTE  #63  ***** 

FAILURE  EFFECT:  Throttle  control. 

SYSTEM  EFFECT:  Throttle  control  override. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V,  BC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 
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SHIP  8  NOTE  #64  ***** 


FAILURE  EFFECT:  Throttle  control. 

SYSTEM  EFFECT:  Shaft  stopped  overtime. 

* 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V,  BC 

i 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
j  -IMMEDIATE: 

i 

I  -SECONDARY  ACTION: 

j  CRITICALITY  EVALUATION: 

i 

i 

i 

i 

SHIP  B  NOTE  #65  ***** 

FAILURE  EFFECT:  Throttle  control. 

SYSTEM  EFFECT:  Throttle  control  out  of  service. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V,  BC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  8  NOTE  #66  ***** 

FAILURE  EFFECT:  Throttle  control. 

SYSTEM  EFFECT:  Throttle  control  problem  critical. 
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SYMPTOM  OR  HOW  DETECTED:  Alarm  V,  ECC  (group). 

(a)  Main  engine  tripped. 

(b>  Astern  gard  valve  failed  to  open  timer--'?  seconds  afte 
command . 

(c)  Shaft  stopped  overtime  (also  BC).  Timer— stopped  over 
2  minutes. 

(d)  Control  pump  off.  Sensor  in  hydraulic  oil  system. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #67  ***** 

FAILURE  EFFECT:  Turbine  viax  problem. 

SYSTEM  EFFECT: 

SYMPTOM  OR  HOW  DETECTED:  Alarm  V,  ECC. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 

SHIP  B  NOTE  #68  ***** 

FAILURE  EFFECT:  Turbine. 

SYSTEM  EFFECT:  Wrong  direction. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  NV,  ECC. 
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MOST  LIKE  Li*  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION: 


SHIP  B  NOTE  169  ***** 


FAILURE  EFFECT:  Turbine  tripped. 


SYSTEM  EFFECT: 


SYMPTOM  OR  HOW  DETECT ED :  Alarm  V,  ECC  and  BC  (group). 

(a)  Lube  oil  pressure  low.  Pressure  switch. 

(b)  Rotor  axial  motion  trip. 

(c)  Main  condenser  vacuum  low- low  PS-301,  18“  Hg. 

(3)  Manual  trip. 

(e)  Automatic  shaft  rollover  malfunction. 

(f)  Turbine  overspeed  sensor,  112%  of  max. 

<g)  Throttle  valve  overtrave.  Limit  switch. 

(h)  Lube  oil  gravity  tank  low.  Gems  LT  4'0  below  top  of. 
tank. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE: 

-SECONDARY  ACTION: 


CRITICALITY  EVALUATION: 
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SHIP  9  NOTE  #80 


FAILURE  EFFECT:  Loss  of  control,  combustion  control. 

SYSTEM  EFFECT:  No  response  to  auto  controls  inputs. 
Output  varies. 


SYMPTOM  OR  HOW  DETECTED:  Indicators  show  no  response  to 
inputs  or  erratic  outputs. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Activate  remote  manual  controls.  Continue  at 

normal  cruising  speed.  Proceed  at  reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  system.  Replace  defective 
card.  If  not  electronic  failure,  would  have  to  isolate  to 
the  field  components  using  meters  and  visual  inspection. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 

System  Effects: 

(a)  Normal  Steaming:  12  -  Erratic  response — auto  control 
output  is  erratic  when  compared  to  known  inputs.  Use 
remote  manual. 

(b)  Maneuvering:  42  -  Erratic  response — auto  control  out¬ 
put  is  erractic  when  compared  to  known  inputs.  Use 
remote  manual . 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a>  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

-Electronics  =  9.4033 
-Relays  =  0.0890 

Total  =  9.4923 


SHIP  B  NOTE  #81  ***** 

FAILURE  EFFECT:  Poor  air/fuel  ratio. 
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POSSIBLE  SYSTEM  EFFECTS: 

(a>  Smoke. 

(b>  incomplete  combustion  and  possible  explosion  due  to 
accumulation  of  unburned  fuel. 


SYMPTOM  OR  SOW  DETECTED:  Nonvital  alarm,  smoke  alarm. 


MOST  LIKELY  ACTIOS  AMD  SYSTEM  STATUS 
-IMMEDIATE: 

Effect  (a):  verify  alarm  and  check  indicators  for 
problems.  If  pressure  indicator  show  low  combustion  air, 
activate  remote  manual.  Continue  at  normal  cuising 
speed. 

Effect  (b):  Explosion,  boiler  down.  Continue  on  one 
boiler  at  reduced  capability. 


-SECONDARY  ACTION: 

Effect  (a):  Troubleshoot  system  using  analog  test  sta¬ 
tion.  if  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  restart  boiler. 

Effect  (b):  Boiler  probably  down  for  rest  of  cruise. 
Proceed  at  reduced  speed. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 

81a — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm— activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm— activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

81a — -Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicable  to  during  light-off. 

81b — System  Effects: 

(a)  Normal  Steaming:  6  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(b)  Maneuvering:  36  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 
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81b — Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  boiler  damage. 

(b)  Maneuvering:  38  -  Possible  boiler  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

81a:  Electronics  *»  2.6166 

81b:  Electronics  =  2.6166 


SHIP  B  NOTE  #82  ***** 


FAILURE  EFFECT:  Loss  of  remote  manual. 


SYSTEM  EFFECT:  Must  resort  to  field  manual  operation  if 
automatic  control  fails. 


SYMPTOM  OR  HOW  DETECTED:  No  response  when  remote  manual 
activated. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  open  and  close  field  controlling 

components . 

-SECONDARY  ACTION:  Troubleshoot  system  for  loss  of  auto 
and  remote  control  failure.  Replace  defective  component 
and  activate  auto  control. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  13  -  Loss  of  back-up  or  alarm. 

(b)  Maneuvering:  43  -  Loss  of  back-up  or  alarm. 

{c>  Light-Off:  73  -  Loss  of  back-up  or  alarm. 

Mission  Effects: 

(a)  Normal  Steaming:  14  -  Back-up  failure,  primary  and 
back-up  must  both  fail. 

(b)  Maneuvering:  44  -  Back-up  failure,  primary  and  back¬ 
up  must  both  fail. 

(c)  Light-Off:  24  -  Delay  in  light-off. 
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FAILURE  RATE: 
-Electronic 


1.8876 


SHIP  8  NOTE  #83  ***** 

FAILURE  EFFECT:  False  alarm. 

SYSTEM  EFFECT:  No  effect. 

SYMPTOM  OR  HOW  DETECTED:  Alarm  sounds. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Crew  checks  indicators  and  control  panel 
lights  to  verify  alarms  are  false. 

-SECONDARY  ACTION:  Troubleshoot  to  determine  cause  for 
false  alarm  and  correct  problem. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  14  -  False  alarm. 

< b )  Maneuvering:  44  -  False  alarm. 

(c)  Light-Off:  74  -  False  alarm. 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

<b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  63  -  Slight  delay  in  light-off. 


FAILURE  RATE: 

-Electronic  *  17.655. 


SHIP  8  NOTE  #84  ***** 

FAILURE  EFFECT:  Alarm  fails  to  sound. 

SYSTEM  EFFECT:  In  most  cases,  the  condition  will  degrade 
and  boiler  will  trip. 
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SYMPTOM  OR  HOW  DETECTED: 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  reason  for  trip  and  switch  to  remote 

manual  for  that  function. 

-  ECONDARY  ACTION:  Troubleshoot  reason  for  trip  and 
failure  of  alarm  to  sound.  Correct  problem  and  restart 
boiler. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  13  -  Loss  of  back-up  or  alarm. 

(b)  Maneuvering:  43  -  Loss  of  back-up  or  alarm. 

(c)  Light-Off:  73  -  Loss  of  back-up  or  alarm. 

Mission  Effects: 

(a)  Normal  Steaming:  14  -  Back-up  failure,  primary  and 
back-up  must  both  fail. 

<b)  Maneuvering:  44  -  Back-up  failure,  primary  and  back¬ 
up  must  both  fail. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 
Electronic  «  27.2208 


SHIP  B  NOTE  #85  ***** 

FAILURE  EFFECT:  Feedwater  header  pressure  high. 

SYSTEM  EFFECT:  High  feedwater  pressure,  high  drum  level. 
SYMPTOM  OR  HOW  DETECTED: 

(a)  Nonvital  alarm  for  engine  room  control  console. 
Relief  valve  pops. 

(b)  Turbine  trip. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  operates  pump. 


F-86 


-SECONDARY  ACTION:  Troubleshoot  when  time  permits  and 
replace  defective  component.  Return  to  automatic  control. 


CRITICALITY  EVALUATION: 

85a — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm— activate  remote  control. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  control. 

(c)  Light- Oft:  63  -  Alarm — activate  remote  control. 

85a — Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  24  -  Delay  in  light-off. 

85b — System  Effects: 

(a)  Normal  Steaming:  7  -  Turbine  trip — troubleshoot  and 
restart  turbine. 

(b)  Maneuvering:  37  -  Turbine  trip — troubleshoot  and  re¬ 
start  turbine. 

(c)  Light-Off:  67  -  Turbine  trip — troubleshoot  and  restart 
turbine. 

85b — Mission  Effects: 

(a)  Normal  Steaming:  10  -  Temporary  DIW. 

(b)  Maneuvering:  4G  -  Temporary  DIW. 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


FAILURE  RATS: 

-Transducers  »  12.64 
-Electronics  »  15.4650 
Tocal  =»  28.1050 


SHIP  B  NOTE  #86  ***** 

FAILURE  EFFECT:  Loss  of  control,  drum  level. 

SYSTEM  EFFECT:  No  response  to  auto  controls  inputs. 
Output  varies. 

SYMPTOM  OR  HOW  DETECTED:  Indicators  show  no  response  to 
inputs  or  erratic  outputs. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
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-IMMEDIATE:  Activate  remote  manual  controls.  Continue  at 

normal  cruising  speed.  Proceed  at  reduced  capability, 

-SECONDARY  ACTION:  Troubleshoot  system.  Replace  defective 
card.  If  not  electronic  failure,  would  have  to  isolate  to 
the  field  components  using  meters  and  visual  inspection. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 

System  Effects: 

(a)  Normal  Steaming:  12  -  Erratic  response — auro  control 
output  is  erratic  when  compared  to  known  inputs.  Use 
remote  manual. 

(b)  Maneuvering:  42  -  Erratic  response — auto  control  out¬ 
put  is  erratic  when  compared  to  known  inputs.  Use  re¬ 
mote  manual. 

(c)  Light-Off:  72  -  Erratic  response — auto  control  output 
is  erratic  when  compared  to  known  inputs.  Use  remote 
manual . 

Mission  Effects: 

<a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


FAILURE  RATE: 

-Transducers  »  29.3 
-Electronics  *  14.1552 
Total  »  43.4552 


SHIP  B  NOTE  #87  ***** 

FAILURE  EFFECT:  Loss  of  control,  feedpump  control. 

SYSTEM  EFFECT:  No  response  to  auto  controls  inputs. 

Output  varies. 

SYMPTOM  OR  HOW  DETECTED:  Indicators  show  no  response  to 
inputs  or  erratic  outputs. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Activate  remote  manual  controls.  Continue  at 

normal  cruising  speed.  Proceed  at  reduced  capability. 


F-88 


-SECONDARY  ACTION:  Troubleshoot  system.  Replace  defective 
card.  If  not  electronic  failure,  would  have  to  isolate  to 
the  field  components  using  meters  and  visual  inspection. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 

System  Effects: 

(a)  Normal  Steaming:  12  -  Erratic  response — auto  control 
output  is  erratic  when  compared  to  known  inputs.  Use 
remote  manual. 

(b)  Maneuvering:  42  -  Erratic  response — auto  control  out¬ 
put  is  erratic  when  compared  to  known  inputs.  Use  re¬ 
mote  manual. 

<c)  Light-Off:  72  -  Erratic  response— auto  control  output 
is  erratic  when  compared  to  known  inputs.  Use  remote 
manual. 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b>  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


FAILURE  RATE: 

-Transducers  -  12.64 
-Electronics  ■  5.1044 

Total  o  17.7444 


SHIP  B  NOTE  #88  ***** 


FAILURE  EFFECT:  Loss  of  control,  superheated  steam. 


SYSTEM  EFFECT:  No  response  to  auto  controls  inputs. 
Output  varies. 


SYMPTOM  OR  HOW  DETECTED:  Indicators  show  no  response  to 
inputs  or  erratic  outputs. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Activate  remote  manual  controls.  Continue  at 

normal  cruising  speed.  Proceed  at  reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  system.  Replace  defective 
card.  If  not  electronic  failure,  would  have  to  isolate  to 
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the  field  components  using  meters  and  visual  inspection. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 

System  Effects: 

(a)  Normal  Steaming:  12  -  Erratic  response — auto  control 
output  is  erratic  when  compared  to  known  inputs,  use 
remote  manual. 

(b)  Maneuvering:  42  -  Erratic  response--auto  control  out¬ 
put  is  erratic  when  compared  to  known  inputs.  Use  re¬ 
mote  manual. 

(c)  Light-Off:  72  -  Erratic  response — auto  control  output 
is  erratic  when  compared  to  known  inputs.  Use  remote 
manual . 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


FAILURE  RATE: 

-Electronic  =  11.5383 
-Sensor  *  1.1548 

Total  =»  12.6931 


SHIP  B  NOTE  #89  ***** 


FAILURE  EFFECT:  Steam  high  pressure. 


SYSTEM  EFFECT:  Rupture  tubes  and  drum,  steam  explosion. 

No  high  pressure  alarm  or  light.  Have  three  relief  valves 
back-up. 


SYMPTOM  OR  HOW  DETECTED:  Pressure  indicators. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Possibility  that  failure  mode  not  immediately 

found  due  to  back-up.  Very  low  probability  of  all  back-ups 
failing.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  in  field. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
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component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 

(a)  Normal  Steaming:  No  effect. 

(b)  Maneuvering:  No  effect. 

(c)  Light-Off:  Failure  mode  not  applicable  to  this  phase. 


SHIP  B  NOTE  #90  ***** 

FAILURE  EFFECT:  Steam  dump  system  inadvertently  activates 
low  steam. 


SYSTEM  EFFECT: 

(a)  Turbine  reduces  RPM 

(b)  Turbine  reduces  trips  (at  775  to  650).  Also  reduces 
steam  to  electrical  generators.  Could  have  secondary 
failure  due  to  low  electrical  power. 


SYMPTOM  OR  HOW  DETECTED:  Pressure  transmitter  3et  at  830 
PSI.  Pressure  indicator  in  engine  room  control  console  and 
boiLer  front.  Lo  pressure  vital  alarm  for  engine  room 
control  console  and  boiler  front. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 
console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 

90a — System  Effects: 

(a)  Normal  steaming:  8  -  Turbine  MPC  reduces  RPM — 
troubleshoot  and  resume  normal  RPM's. 

(b)  Maneuvering:  38  -  Turbine  MPC  reduces  RPM — trouble¬ 
shoot  and  resume  normal  RPM’s. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

90a — Mission  Effects: 
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(a)  Normal  Steamings  5  -  Temporary  reduced  RPM's. 

<b)  Maneuvering:  35  -  Temporary  reduced  RPM's. 

(c)  L.ight-Off:  21  -  Not  applicable  during  light-off. 


90b — System  Effects: 

(a)  Normal  Steamings  7  -  Turbine  trip — troubleshoot  and 
restart  turbine. 

(b)  Maneuvering:  37  -  Turbine  trip — troubleshoot  and  re¬ 
start  turbine. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 


90b — Mission  Effects: 

(a)  Normal  Steaming:  10  -  Temporary  DIVi. 

(b)  Maneuvering:  40  -  Temporary  DIW. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

-Transducers  =  0.50 

-Electronics  =  2.3957 

-Valves  *  16.38 

Total  =  19.2757 


SHIP  B  NOTE  #91  ***** 


FAILURE  EFFECT:  Loss  of  control  of  steam  dump  system. 


SYSTEM  EFFECT:  No  response  to  auto  controls  inputs. 
Output  varies. 

SYMPTOM  OR  HOW  DETECTED:  Indicators  show  no  response  to 
inputs  or  erratic  outputs. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Activate  remote  manual  controls.  Continue  at 

normal  cruising  speed.  Proceed  at  reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  system.  Replace  defective 
card.  If  not  electronic  failure,  would  have  to  isolate  to 
the  field  components  using  meters  and  visual  inspection. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 
System  Effects: 

(a)  Normal  Steaming:  12  -  Erratic  response — auto  control 


F-92 


output  is  erratic  when  compared  to  known  inputs.  use 
remote  manual. 

(b)  Maneuvering:  42  -  Erratic  response — auto  control  out¬ 
put  is  erratic  when  compared  to  known  inputs.  Use  re¬ 
mote  manual. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicable  during  light— off. 


FAILURE  RATE: 

-Electronic  *  3.2479 


SHIP  8  NOTE  #92  ***** 


FAILURE  EFFECT:  Loss  of  control,  deaerator. 


SYSTEM  EFFECT:  No  response  to  auto  controls  inputs. 
Output  varies. 


SYMPTOM  or  HOW  DETECTED:  Indicators  show  no  response  to 
inputs  or  erratic  outputs. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Activate  remote  manual  controls.  Continue  at 
normal  cruising  speed.  Proceed  at  reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  system.  Replace  defective 
card.  If  not  electronic  failure,  would  have  to  isolate  to 
the  field  components  using  meters  and  visual  inspection. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 
System  Effects: 

(a)  Normal  Steaming:  12  -  Erratic  response — auto  control 
output  is  erratic  when  compared  to  known  inputs.  Use 
remote  manual . 

(b)  Maneuvering:  42  -  Erratic  response — auto  control  out¬ 
put  is  erratic  when  compared  to  known  inputs.  Use  re¬ 
mote  manual. 

Light-off:  72  —  Erratic  response— —auto  control  output 
is  erratic  when  compared  to  known  inputs.  Use  remote 


manual 


Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering;  33  -  Slight  performance  degradation, 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


FAILURE  RATE: 

-Electronics  =  0.89385 


SHIP  9  NOTE  #93  ***** 

FAILURE  EFFECT:  Loss  of  control,  fuel  oil  header  temp. 

SYSTEM  EFFECT:  No  response  to  auto  controls  inputs. 
Output  varies. 

SYMPTOM  OR  HOW  DETECTED:  Indicators  show  no  response  to 
inputs  or  erratic  outputs. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Activate  remote  manual  controls.  Continue  at 
normal  cruising  speed.  Proceed  at  reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  system.  Replace  defective 
card.  If  not  electronic  failure,  would  have  to  isolate  to 
the  field  components  using  meters  and  visual  inspection. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 

System  Effects: 

(a)  Normal  Steaming:  12  -  Erratic  response — auto  control 
output  is  erratic  when  compared  to  known  inputs.  Use 
remote  manual . 

(b)  Maneuvering:  42  -  Erratic  response — auto  control  out¬ 
put  is  erratic  when  compared  to  known  inputs.  Use  re¬ 
mote  manual . 

(c)  Light-Off:  72  -  Erratic  response — auto  control  output 
is  erratic  when  compared  to  known  inputs.  Use  remote 
manual . 

Mission  Effects: 

(a)  Normal  Steaming;  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 


F-94 


(c)  Light-Off:  23  -  Slight  delay  in  light-off 


FAILURE  EFFECTS: 

-Transducers  *  1.1549 
-Electronics  »  0.89385 
Total  *  2.04865 


SHIP  8  NOTE  194  ***** 


FAILURE  EFFECT:  Feedwater  pump  failure  due  to  control 
system. 


SYSTEM  EFFECT:  Low  drum  level. 


SYMPTOM  OR  SOW  DETECTED:  Pressure  sensor  set  at  800  PSI, 
vital  alarm  in  engine  room  control  console,  light— -run, 
standby,  stop. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Back-up  pump  automatically  activated.  Pump 

not  part  of  control  system. 

-SECONDARY  ACTION:  Crew  would  try  repair  failed  pump. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  5  -  Auto  back-up — back-up  takes  over 
function. 

(b)  Maneuvering:  35  -  Auto  back-up — back-up  takes  over 
function. 

(c)  Light-Off:  65  -  Auto  back-up — back-up  takes  over 
function. 

Mission  Effects: 

(a)  Normal  Steaming:  l  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  22  -  No  effect. 


FAILURE  RATE: 

-Electronics  =  5.07978 

-Switches  *  9.84 

Total  *  14.91978 


SHIP  S  NOTE  #95  ***** 


FAILURE  EFFECT:  Loss  of  auto  feedwater  pump  back-up. 


MISSION  EFFECT:  Lew  drum  level 


SYMPTOM  OR  HOW  DETECTED:  Pressure  sensor  set  at  850  PSIG, 
alarm  for  engine  room  control  console  and  boiler  front 
(separate  pressure  transmitter  to  control  logic  and  engine 
room  control  console  indicator  redundant). 


HOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  in  control 

console.  Manually  start  back-up  pump. 

-SECONDARY  ACTION:  Troubleshoot  system.  If  problem  in  the 
field,  isolate  to  component  using  meters  and  visual 
inspection.  Replace  defective  component  and  return  to 
automatic  control. 

CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  13  -  Loss  of  back-up  or  alarm. 

(b)  Maneuvering:  43  -  Loss  of  back-up  or  alarm. 

(c)  Light-Off:  53  -  Loss  of  back-up  or  alarm. 

Mission  Effects: 

(a)  Normal  Steaming:  14  -  Back-up  failure,  primary  and 
back-up  must  both  fail. 

(b)  Maneuvering:  44  -  Back-up  failure,  primary  and  back¬ 
up  must  both  fail. 

(c>  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 
-Switches 
-Electronics 
Total 


15.02 

6.274925 

21.294925 


SHIP  S  NOTE  #96  ***** 


FAILURE  EFFECT:  Loss  of  auto  lube  oil  pump  back-up. 


SYSTEM  EFFECT:  Loss  of  auto  switching  for  lube  oil 
back-up. 


SYMPTOM  OR  HOW  DETECTED:  Low  lube  oil  pressure  alarm. 
Lube  oil  gravity  tank  provides  back-up  when  pressure  is 
lost. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE;  Manually  switch  on  back-up  pump. 

-SECONDARY  ACTION;  Troubleshoot  digital  switching  logic  to 
determine  cause  of  failure.  Correct  and  switch  to  auto 
mode. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  13  -  Loss  of  back-up  or  alarm. 

(b)  Maneuvering:  43  -  Loss  of  back-up  or  alarm. 

(c)  Light-Off:  73  -  Loss  of  back-up  or  alarm. 

Mission  Effects; 

(a)  Normal  Steaming:  14  -  Back-up  failure,  primary  and 
back-up  must  both  fail. 

(b)  Maneuvering:  44  -  Back-up  failure,  primary  and  back¬ 
up  must  both  fail. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 

-Switches  *  18.68 
-Electronics  =  5.6590 

-Relays  =  0.5300 

Total  =  24.8690 


SHIP  B  NOTE  #97  ***** 


FAILURE  EFFECT:  False  turbine  trip. 
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MISSION  EFFECT:  Turbine  control  valves  shut 


SYMPTOM  OR  HOW  DETECTED:  Turbine  tripped  alarm. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Activate  handpump. 

-SECONDARY  ACTION:  Troubleshoot  system  and  switch  back  to 
primary  modes  when  problem  corrected. 


CRITICALITY  EVALUATION: 

System  Effects: 

(a)  Normal  Steaming:  10  -  False  turbine  trip-- trouble¬ 
shoot  and  restart  turbine. 

(b)  Maneuvering:  40  -  False  turbine  trip — troubleshoot 
and  restart  turbine. 

(c>  Light-Off:  70  -  False  turbine  trip — troubleshoot  and 
restart  turbine. 

Mission  Effects: 

(a)  Normal  Steaming:  10  -  Temporary  DIW. 

<b>  Maneuvering:  40  -  Tamporary  DIW. 

(c)  Light-Offs  61  -  Not  applicable  during  light-off. 

FAILURE  RATE; 

-Electronic  =  38.0858 

-Valves  =  15.92 

-Solenoids  *  14.02 

-Relays:  =  2.49 

-Sensors  =  33.6 

Total  =»  104 . 1108 


SHIP  B  NOTE  #96  ***** 


FAILURE  EFFECT:  LOSS  of  RPM  control. 


SYSTEM  EFFECT:  RPM  not  same  as  throttle  control. 


SYMPTOM  OR  HOW  DETECTED:  Erratic  RPM. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE:  Activate  handpump. 

-SECONDARY  ACTION:  Troubleshoot  system  and  switch  back  to 
primary  mode  when  problem  corrected. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  18  -  Erratic  RPM's,  turbine  control 
failure,  activate  handpump. 

(b)  Maneuvering:  48  -  Erratic  RPM's,  turbine  control  fail¬ 
ure,  activate  handpump. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

<a)  Normal  Steaming:  12  -  Temporary  loss  of  RPM  control, 
(b)  Maneuvering :  42  -  Temporary  loss  of  RPM  control. 

<c)  Light-Off:  21  -  Not  applicable  during  light-off. 

FAILURE  RATE: 

-Electron4 cs  =  13.4186 
-Sensors  =  57.4000 
Total  »  70.8136 


SHIP  8  NOTE  #99  ***** 


FAILURE  EFFE’.CT:  Loss  of  crash  back. 


SYSTEM  EFFECT:  Loss  of  direction  control,  possible 
collision . 


SYMPTOM  OR  HOW  DETECTED:  No  symptom,  unless  periodically 
tested. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Switch  to  handpump  emergency  mode  and  open 

aster.i  valve. 

-SECONDARY  ACTION:  Troubleshoot  system  and  switch  back  to 
primary  mode  when  corrected. 


CRITICALITY  EVALUATION 
System  Effects: 
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(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

<b)  Maneuvering:  49  -  Erratic  directional  control,  tur¬ 
bine  control  failure,  activate  handpump. 

{ c )  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(b)  Maneuvering:  43  -  Temporary  loss  of  directional 
control . 

(c)  Light-Off:  22  -  Njt  applicable  to  this  phase. 

FAILURE  RATE: 

-Electronics  =*  1.0596 
-Relays  =  0.62 

Total  =  1.6796 


SHIP  B  NOTE  #100  ***** 

FAILURE  EFFECT:  Loss  of  direction  control. 


SYSTEM  EFFECT:  Loss  of  directional  control. 


SYMPTOM  OR  HOW  DETECTED:  Wrong  direction  alarm. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE;  Activate  handpump. 

-SECONDARY  ACTION:  Troubleshoot  system  and  switch  back  to 
primary  when  problem  corrected. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  48  -  Erratic  RPM's,  turbine  control 
failure,  activate  handpump. 

(c)  Light-Off:  SI  -  Not  applicable  to  this  phase. 


Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b)  Maneuvering:  43  -  Temporary  loss  of  directional 
control . 

(c)  Light-Off:  21  ■*  Not  applicable  during  iighfc-off. 
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FAILURE  SATE v 

-Sensors  =  57,4 
-Electronics  =  6.2598 

Total  *  63.6598 


SHIP  8  NOTE  #101  ***** 


FAILURE  EFFECT:  Loss  of  rate  change. 


SYSTEM  EFFECT:  Possible  thermal  stress  damage  due  to 
sudden  changes  in  steam  flow  to  turbine. 


SYMPTOM  OR  dOW  DETECTED:  Sudden  changes  in  RPM,  possible 
temporary  low  steam  alarm  when  going  from  maneuvering  to 
full  ahead. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Throttle  must  be  changed  gradually. 

-SECONDARY  ACTION:  Troubleshoot  system  and  correct 
problem. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming;  11  -  No  alarm — only  lightbac  indi¬ 
cators  show  proolem  condition. 

(b)  Maneuvering:  41  -  No  alarm — only  lightbac  indicators 
snow  problem  condition. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase.. 

Mission  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

<b>  Maneuvering:  7  -  possible  turbine  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 

FAILURE  RATE: 

-Electronics  «  5.8917 

-Sensors  *  57,4 

Total  *»  63.2917 
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SHIP  8  NOTE  1102  ***** 


FAILURE  EFFECT:  Turbine  fails  to  trip. 


MISSION  EFFECT:  Loss  of  RPM  control. 


SYMPTOM  OR  HOW  DETECTED:  Vessel  tries  to  move  when  at 
stop. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  trip  turbine. 

-SECONDARY  ACTION:  Troubleshoot  system  and  restore  ARO 
when  corrected. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  steaming:  1  -  Not  applicable  to  this  phase, 

(b)  Maneuvering:  16  -  Loss  of  trip. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b)  Maneuvering:  42  -  Temporary  loss  of  RPM  control. 
(c5  Light-Off:  21  -  Not  applicable  during  light-off. 

FAILURE  RATE: 

-Sensors  =  57.4 
-Relays  *  0.62 

Total  *  58.02 


SHIP  B  NOTE  1103  ***** 

FAILURE  EFFECT:  Loss  of  turning  gear  back-up 
SYSTEM  EFFECT:  Loss  of  back-up  system. 
SYMPTOM  OR  HOW  DETECTED:  Erratic  RPM. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATELY:  Manually  trip  turbine. 

-SECONDARY  ACTION:  Dead  in  water  until  system  repaired. 


CRITICALITY  EVALUATION 
System  Effects: 

{a)  Normal  Steaming:  13  -  Loss  of  back-up  or  alarm. 

(b)  Maneuvering:  43  -  Loss  of  back-up  or  alarm. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  14  -  Back-up  failure,  primary  and 
back-up  must  both  fail. 

<b)  Maneuvering:  44  -  Back-up  failure,  primary  and  back¬ 
up  must  both  fail. 

(c)  Light-off:  21  -  Not  applicable  during  light-off. 

FAILURE  RATE: 

-Switches  *  3.43 
-Relays  =  0.31 
Total  *  3.74 


SHIP  B  NOTE  #104  ***** 

FAILURE  EFFECT:  Loss  of  direction  control. 

SYSTEM  EFFECT:  Cannot  activate  astern  turbine  alarm. 

SYMPTOM  OR  HOW  DETECTED:  Astern  guard  valve  closed.  Lamp 
on . 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  open  guard  valve. 

-SECONDARY  ACTION:  Troubleshoot  guard  valve  and  restore 
automation  function. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  3  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  43  -  Erratic  directional  control,  turbine 


control  failure,  activate  handpump. 
fc)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b)  Maneuvering:  43  -  Temporary  loss  of  directional 
control . 

(c>  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 
-Valves  =  19.21 


SHIP  B  NOTE  #105  ***** 


FAILURE  EFFECT:  Possible  turbine  damage. 

SYSTEM  EFFECT:  Water  could  cause  damage. 

SYMPTOM  OR  HOW  DETECTED:  Vessel  inspection. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  open  valves. 

-SECONDARY  ACTION:  Troubleshoot  to  determine  why  valve  did 
not  open  automatically. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming :  1  -  Net  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c>  Light-Off:  80  -  Loss  of  protective  feature. 


Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

<b>  Maneuvering:  31  -  Not  applicable  during  maneuvering, 

(c)  Light-Off;  66  -  Possible  turbine  damage. 


FAILURE  RATS: 
-Valves  *  32.75 
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SHIP  8  NOTE  ill!  ***** 


FAILURE  EFFECT:  Loss  of  control  due  to  hydraulic  failure. 


SYSTEM  EFFECT:  Loss  of  control  both  directional  and  RPM. 


SYMPTOM  OR  SOW  DETECTED:  Pump  failure  lamp  on  if  failure 
is  due  to  low  pressure.  Erratic  RPM  of  shaft. 


MOST  LIKELY  ACTION  AMD  SYSTEM  STATUS 
-IMMEDIATE:  Switch  to  handpump. 

-SECONDARY  ACTION:  Troubleshoot  hydraulic  system. 
Reactivate  primary  controls  if  problem  resolved. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  18  -  Erratic  RPM's,  turbine  control 
failure,  activate  handpump. 

(b)  Maneuvering:  48  -  Erratic  RPM's,  turbine  control  fail¬ 
ure,  activate  handpump. 

Cc)  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  12  -  Temporary  loss  of  RPM  control. 

(b)  Maneuvering:  42  -  Temporary  loss  of  RPM  control. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 

FAILURE  RATE: 

-Motors  *  11.35 

-Actuators  =  2.34 

-Pumps  =  157.8086 
-Valves  =  52.4000 

-Switches  *  32.51 

-LVDT  =  20.70 

Total  =  277.1086 


SHIP  B  NOTE  #112  ***** 


FAILURE  EFFECT:  Loss  of  handpump  capability. 


SYSTEM  EFFECT:  Loss  of  back-up. 
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SYMPTOM  OR  HOW  DETECTED:  Erratic  RPM  of  shaft. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Switch  to  handwheel  control. 

-SECONDARY  ACTION :  Troubleshoot  hydraulic  system.  Restore 
primary  mode  if  problem  corrected. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  13  -  Loss  of  back-up  or  alarm. 

<b)  Maneuvering:  43  -  Loss  of  back-up  or  alarm. 

(c>  Light-Off:  61  -  Not  applicable  to  this  phase. 

Mission  Effects: 

(a)  Normal  Steaming:  14  -  Back-up  failure,  primary  and 
back-up  must  both  fail. 

<b)  Maneuvering:  44  -  Back-up  failure,  primary  and 
back-up  must  both  fail. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


SHIP  B  NOTE  if  113  ***** 

FAILURE  EFFECT;  20-second  timer  times  long. 

SYSTEM  EFFECT:  Possible  explosion. 

SYMPTOM  OR  HOW  DETECTED;  All  burner  valves  closed  light 
does  not  come  on  after  valve  open  for  5  seconds  and  no 
flame  indication. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manual.' y  trip  burner. 

-SECONDARY  ACTION:  Manually  light  burner.  Troubleshoot 
digital  logic  when  time  permits. 

CRITICALITY  EVALUATION 
System  Effects: 
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(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 
Co)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

<c)  Light-off:  66  -  Explosive  condition-actual 

probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 

la)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

<b)  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

-Electronics  *  5.709825 


SHIP  B  NOTE  #114  ***** 


FAILURE  EFFECT:  Burner  valve  does  not  trip  after  open  for 
5  seconds  and  no  flame  detected. 


SYSTEM  EFFECT:  Possible  explosion. 


SYMPTOM  OR  HOW  DETECTED:  All  burner  valve  closed  light 
does  not  come  on  after  5  seconds  and  no  flame  indication. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  trip  burner. 

-SECONDARY  ACTION:  Manually  trip  burner.  Troubleshoot 
digital  logic  when  time  permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  25  -  Possible  boiler  damage. 
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FAILURE  RATE: 

-Electronics  »  5.169615 


SHIP  0  NOTE  #  115  ***** 


FAILURE  EFFECT:  Burner  valve  open  more  than  20  seconds 
after  burner  on  initiated. 


SYSTEM  EFFECT:  Possible  explosion,  could  attempt  light  off 
with  burner  valve  already  open. 


SYMPTOM  OK  HOW  DETECTED:  All  burner  valves  closed  light 
not  on. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Close  burner  valve  manually. 

-SECONDARY  ACTION:  Manually  light  off.  Troubleshoot 
digital  logic  when  time  permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 


Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b>  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 
-Switches 
-Electronics 
Total 


3.28 

0.16087 

3.44087 
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SHIP  8  NOTE  #116  ***** 


FAILURE  EFFECT:  Air  register  closes  or  cannot  be  opened. 
SYSTEM  EFFECT:  Flame-out. 

SYMPTOM  OR  HOW  DETECTED:  All  air  registers  open  light  not 
on. 


MOST  LIKELY  ACTIOS  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  relight  burner. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip — troubleshoot  and  re¬ 
start  boiler. 

<b)  Maneuvering:  34  -  Boiler  trip— troubleshoot  and  re¬ 
start  boiler. 

(c>  Light-Off:  77  -  Light-off  inhibited  or  aborted. 

Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 
ib)  Maneuvering:  35  -  Temporary  reduced  RPM’s. 

(c)  Light-Off:  23  -  Slight  delay  in  light-off. 


FAILURE  RATE: 

116:  Electronics  *  0.712555 
116a:  Actuator  *  8.62 


SHIP  8  NOTE  #117  ***** 

FAILURE  EFFECT:  Ignitor  not  withdrawn. 

SYSTEM  EFFECT:  Possible  explosion.  Ignitor  will  burn  up 
if  burner  on. 
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SYMPTOM  OR  HOW  DETECTED t 
ignitor  position. 


So  indication,  no  light  to  show 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
- IMMEDIATE!  Manually  remove  ignitor. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

{a)  Normal  Steaming:  2  -  No  effect. 

<b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  66  -  Explosive  condition — actual 

probability  of  explosion  depends  on  other  factors. 

Mision  Effects: 

(a}  Normal  Steaming:  2  -  No  effect. 

<b)  Maneuvering:  32  -  No  effect, 

(c)  Light-Qff:  25  -  Possible  boiler  damage. 


FAILURE  RATES: 

-Electronics  *  3.049505 


SHIP  B  NOTE  #118  ***** 

FAILURE  EFFECT:  Air  register  opens  or  cannot  be  closed, 
SYSTEM  EFFECT:  Prevents  light-off. 

SYMPTOM  OR  HOW  DETECTED:  Unsuccessful  light-off  attempt. 
MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  reason  for  light-off  failure. 

-SECONDARY  ACTION:  Manually  light  burner  and  troubleshoot 
when  time  permits. 

CRITICALITY  EVALUATION 
System  Effects: 
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(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 
<b>  Maneuvering:  31  -  Not  applicable  to  this  phase. 

<c)  Light-Off:  77  -  Light-off  is  inhibited  or  aborted. 


Mission  Effects: 

<a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
{c 5  Light-Off:  23  -  Slight  delay  in  light-off. 


FAILURE  RATE: 

118:  Electronics  =  0.712555 

118a:  Actuator  »  8.62 


SHIP  B  NOTE  #119  ***** 

FAX LORE  EFFECT:  Burner  valve  closes  or  cannot  be  opened. 
SYSTEM  EFFECT :  Burner  shuts  down. 

SYMPTOM  OR  HOW  DETECTED:  Burner  management  problem  alarm. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

- IMMEDIATE:  Determine  reason  for  burner  shutdown. 

-SECONDARY  ACTION:  Manually  relight  burner  operating 
burner  valve  by  hand. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm— activate  remote  manual. 
{ b !  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c>  Light-Off:  77  -  Light-off  inhibited  or  aborted. 


Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

Sb)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  24  -  Delay  in  light-off. 
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FAILURE  RATE: 

119s  Electronics  »  0.712555 

Switches  *  11.47 

Total  *  12.18255 


119ai  Valves  *  16.38 


SHIP  B  NOTE  #120  ***** 

FAILURE  EFFECT:  Ignitor  extended  or  cannot  Ns  withdrawn. 


SYSTEM  EFFECT:  Possible  explosion  if  F.O.  or  gases  in 
shutdown  boiler.  Would  burn  up  if  boiler  in  operation  . 
Burner  valve  would  open  immediately  if  light-off  attempted 
and  possible  explosion.  No  light  indicating  ignitor 
extended. 


SYMPTOM  OR  HOW  DETECTED:  No  indication  except  light-off  of 
sequence  wrong.  Burner  valve  opens  immediately. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  shutdown  burner.  Withdraw  ignitor. 

-SECONDARY  ACTION:  Manually  light  burner  using  torch. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

Cb)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  66  -  Explosive  condition — actual 

probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 

(a)  Normal  steaming:  2  -  No  effect. 

(b)  Maneuvering:  32  -  No  effect. 

(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

120:  Electronics  *  0.69477 

120a:  Actuators  *  8.62 
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SHIP  8  NOTE  #121  ***** 


FAILURE  EFFECT:  Ignitor  cannot  be  extended. 


SYSTEM  EFFECT :  Unsuccessful  light-off,  burner  shuts  down. 


SYMPTOM  OR  SOW  DETECTED:  No  flame  detector. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  light-off  burner. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  tnis  phase. 

(c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 

121;  Electronics  «*  0.69477 
Relays  =  1.44 

Total  »  2.13477 


121a:  Actuators  *  8.62 


SHIP  B  NOTE  #122  ***** 


FAILURE  EFFECT:  False  burner  trip  when  burner  valve  and 
air  register  are  open  and  flame  is  detected. 
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SYSTEM  EFFECT:  Burner  shuts  down. 


SYMPTOM  OR  BOW  DETECTED:  Burner  management  problem  alarm. 
MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  that  all  functions  are  within  limits. 

-SECONDARY  ACTION:  Restart  boiler  manually.  Troubleshoot 
digital  logic  as  time  permits 


CRITICALITY  EVALUATION 
System  Effects: 

£a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual, 
(b)  Maneuvering:  33  -  Alarm— activate  remote  manual. 

<c)  Light-Off:  17  -  Light-off  inhibited  or  aborted. 


Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

<c)  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATES: 

-Electronics  =  14,8098 
-Switches  »  6.56 

Total  =  21.3698 


SHIP  B  NOTE  #123  ***** 

FAILURE  EFFECT:  Burner  valve  opens  or  cannot  be  closed. 

SYSTEM  EFFECT:  Possible  explosion  during  light-off  or 
during  shutdown.  Purge  and  light-off  inhibited. 

SYMPTOM  OR  HOW  DETECTED:  All  burner  valves  closed  light 
not  on.  No  purge  light. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  operate  burner  valve. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 
(b>  Maneuvering:  31  -  Not  applicable  to  thi3  phase. 

(c)  Light-Off:  66  -  Explosive  condition-actual 

probability  of  explosion  depends  on  other  factors. 

Mission  affects: 

{a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 
£c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

123:  Electronics  **  0.712555 

123a:  Valves  *  16.38 


SHIP  B  NOTE  #124  ***** 

FAILURE  EFFECT:  Burner  fails  to  trip  when  air  register 
closed. 

SYSTEM  EFFECT:  Burner  would  probably  flame  out,  no  air 
register  closed  light. 

SYMPTOM  OR  HOW  DETECTED:  Smoke  or  flame  out  alarm. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  cause  of  flame  out. 

-SECONDARY  ACTION:  Manually  re-light  boiler  and  activate 
air  register  by  hand.  Troubleshoot  as  time  permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip — troubleshoot  and  re¬ 
start  boiler. 

(b)  Maneuvering:  34  -  Boiler  trip — troubleshoot  and  re¬ 
start  boiler. 

(c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 


Mission  Effects: 

<a)  Normal  Steaming:  5  -  Temporary  reduced  RPM’s. 
(b)  Maneuvering:  35  -  Temporary  reduced  RPM’s. 

{ c }  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 

-Electronics  *  1.145125 
-Switches  *  3.28 

Total  =  4.425125 


SHIP  B  NOTE  #125  ***** 


FAILURE  EFFECT:  Burner  fails  to  trip  on  loss  of  flame. 


SYSTEM  EFFECT:  Redundant  logic  would  trip  boiler. 


SYMPTOM  OR  HOW  DETECTED:  Boiler  trip  alarm. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  reason  for  loss  of  flame  and 

correct. 

-SECONDARY  ACTION:  Manually  relight  boiler  and 
troubleshoot  flame  detection  system  when  time  permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  16  -  Loss  of  trip. 

(b)  Maneuvering:  46  -  Loss  of  trip. 

(c)  Light-Off:  76  -  Loss  of  trip. 

Mission  Effects: 

(a)  Normal  Steaming:  8  -  Possible  boiler  damage. 

(b)  Maneuvering:  38  -  Possible  boiler  damage. 

(c)  Light-Off:  25  -  Possible  boiler  damage. 

FAILURE  RATE: 

-Electronic  «  18.429255 
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SHIP  8  NOTE  #126  ***** 

FAILURE  EFFECT:  Burner  fails  to  trip  when  burner  valve 
closed. 


SYSTEM  EFFECT:  Unsuccessful  burner  shutdown  logic  will 
trip  boiler.  Burner  will  not  light  if  it  fails  during 
light-off  attempt. 


SYMPTOM  OR  HOW  DETECTED:  Boiler  trip  alarm. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Determine  initial  reason  for  closing  of  burner 

valve.  Correct  initial  problem. 

-SECONDARY  ACTION:  Manually  restart  boiler.  Troubleshoot 
as  time  permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a}  Normal  Steaming:  16  -  Loss  of  trip. 

(b)  Maneuvering:  46  -  Loss  of  trip. 

(c)  Light-Off:  76  -  Loss  of  trip. 

Mission  Effects: 

(a)  Normal  Steaming:  8  -  Possible  boiler  damage. 

(b)  Maneuvering:  38  -  Possible  boiler  damage. 

(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  EFFECTS: 

-Electronics  »  1.145125 
-Switches  *  3.28 

Total  »  4.425125 


SHIP  8  NOTE  #127  ***** 

FAILURE  EFFECT:  FOTV  closes  or  cannot  be  opened. 

SYSTEM  EFFECT:  Shuts  down  boiler  if  in  operation  or  cannot 
light  off. 
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SYMPTOM  OR  HOW  DETECTED:  FOTV  trio  valve.  ,  •  Kl. 

SK  SSMM  t^sLSrS^  -- - 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

^immediate,  Manually  open  FOTV  and  manually  relight 

*CTIO"i  frouhleahoot  digital  logic  when  time 


I 

i 

i 

►  i 


CRITICALITY  EVALUATION 
System  Effects: 

ata'S^nS!”9*  4  '  8oil,r  troubleshoot  and  re- 

<b>  Srt'KiSr.  “  '  B°U“  triP-«°ubleshoot  and  re- 
(c)  Light-Of 77  -  Light-off  inhibited  or  aborted. 


Mission  Effects: 

(a)  Normal  Steaming: 
<b)  Maneuvering:  39 
<c)  Light-Off:  24  - 


9  -  Large  performance  degradat 
-  Large  performance  degradation 
Delay  in  light-off. 


on. 


FAILURE  RATES: 

127;  Electronics  *8.671105 


127a:  Valves  *  16.38 


SHIP  B  NOTE  #128  ***** 

FAILURE  EFFECT:  FOTV  opens  or  cannot  be  closed. 


SYSTEM  EFFECT:  FOTV  remains  opens, 
shutdown  boiler  if  burner  valve  alsi 
light-off. 


F.O.  could  enter 
open.  Inhibits 


SYMPTOM  OR  HOW  DETECTED:  POTV  closed  light  not  on 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  close  FOTV. 
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-SECONDARY  ACTION:  Troubleshoot  to  determine  reason  why 
valve  not  closed. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Sot  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steami ng . 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

128:  Electronic  *  1.252765 

128a:  Valves  *  16.38 
128b:  Electronics  *  0.39213 


SHIP  B  NOTE  #129  ***** 


FAILURE  EFFECT:  Flame  detect  logic  failure.  Will  not 
close  FOTV  when  no  flame. 


SYSTEM  EFFECT:  Boiler  does  not  shut  FOTV  when  flame  out. 


SYMPTOM  OR  HOW  DETECTED:  Burner  shuts  down.  Burner 
management  alarm. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Use  manual  trip  to  close  FOTV.  Determine 

reason  for  flame-out. 

-SECONDARY  ACTION:  Restart  boiler  when  reason  for  flame 
out  corrected.  Troubleshoot  flame  detection  system. 


CRITICALITY  EVALUATION 
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Systems  Effects: 

{ a)  Normal  Steaming:  16  -  Loss  of  trip. 

(b)  Maneuvering:  46  -  Loss  of  trip. 

(c)  Light-Off:  76  -  Loss  of  trip. 


Missions  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

(b)  Maneuvering:  37  -  Possible  turbine  damage. 

(c>  Light-Off:  65  -  Possible  turbine  damage. 


FAILURE  RATE: 

-Electronics  »  0.15050 


SHIP  B  NOTE  #130  ***** 


FAILURE  EFFECT:  Failure  of  trip  logic,  false  trip. 


SYSTEM  EFFECT:  Qoiler  shut  down  due  to  false  trip. 


SYMPTOM  OR  HOW  DETECTED:  Boiler  trip  and  alarm.  Indicated 
cause  of  trip  within  limits. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Open  FOTV  manually  and  relight  burner 

manually. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  vher»  time 
permits. 


CRITICALITY  EVALUATION 

(a)  Normal  Steaming:  Temporary  loss  of  one  boiler,  reduced 
RPK. 

(b)  Maneuvering:  Temporary  loss  of  one  boiler,  reduced 
Ri'M. 

(c)  Light-Off:  Delay  in  light-off. 
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SHIP  B  NOTE  #131  ***** 


FAILURE  EFFECT:  Loss  of  boiler  trip. 


SYSTEM  EFFECT:  Boiler  does  not  trip  for  EH  trip,  water 
lo-lo,  AF  low,  all  BOVCL,  oil  press  low,  manual,  flame,  and 
boiler  logic. 


SYMPTOM  OR  SOW  DETECTED:  Alarm  for  hi/lo  condition  sounds 
but  boiler  fails  to  trip. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Try  manual  trip.  If  that  fails,  shut  down 
burners,  and  manually  shut  FOTV, 

-SECONDARY  ACTION:  Correct  out  of  limit  function  and 
manual’y  restart  boiler.  Troubleshoot  digital  logic  when 
time  permits. 


CRITICALITY  EVALUATION 
Systems  Effects: 

(a)  Normal  steaming:  16  -  Loss  of  trip. 

<b)  Maneuvering:  46  -  Loss  of  trip. 

(c)  Light-Off:  76  -  Loss  of  trip. 

Missions  Effects: 

(a)  Normal  Steaming:  7  -  Possible  turbine  damage. 

(b)  Maneuvering:  37  -  Possible  turbine  damage. 

(c)  Light-Off:  25  -  Possible  turbine  damage. 

FAILURE  RATE: 

-Electronics  = 

-Relays  = 

-Switches  = 

Total  * 


SHIP  B  NOTE  #132  ***** 


FAILURE  EFFECT:  Loss  of  purge  time  cycle  <30  seconds). 
Fails  to  time  or  bypasses  time  and  satisfactory  air. 


1.740180 

0.229055 

23.78 

25.749235 


i 
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SYSTEM  EFFECT: 


Possible  explosion  due  to  inadequate  purge, 

SYMPTOM  OR  HOW  DETECTED:  Purge  complete  light  comes  on 
immediately. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Increase  air  using  remote  manual.  Purge  for 

30  seconds. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

<a>  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Possible  turbine  damage. 


Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

( b)  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
{c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

-Electronics  *  2.789045 


SHIP  a  NOTE  #133  ***** 

FAILURE  EFF.ECT :  Air  register  opened  or  cannot  be  closed. 
SYSTEM  EFFECT:  Loss  of  light-off. 

SYMPTOM  OR  HOW  DETECTED:  Ignitor  does  not  extend,  no 
burner  light-off. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Manually  close  air  register  and  light-off. 
-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 


i 
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permits. 


CRITICALITY  EVALUATION 
System  Effects: 

( a. >  Normal  Steaming:  I  -  Not  applicable  to  this  phase. 
(b>  Maneuvering:  31  -  Not  applicable  to  this  phase. 

£c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 

Mission  Effects: 

£a>  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b?  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
(c)  Light-Off:  24  -  Delay  in  light-off. 


SHIP  B  NOTE  #134  ***** 


FAILURE  EFFECT:  Purge  initiated— -overrides  all  inhibits 
except  air  satisfactory.  Could  purge  with  low  air 
pressure. 


SYSTEM  EFFECT:  Possible  explosion  due  to  inadquate  purges. 


SYMPTOM  OR  HOW  DETECTED:  No  air  flow  satisfactory  light, 
FOTV  open  light. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Increase  air  using  remote  manual.  Purge  for 

30  seconds. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Explosive  condition- — actual 
probability  for  explosion  depends  on  other  factors. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 
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(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  25  -  Possible  turbine  damage. 


FAILURE  RATE: 

-Electronic  *  0.24418 


SHIP  B  NOTE  #135  ***** 

FAILURE  EFFECT:  Loss  of  purge — no  air  flow  increase. 

SYSTEM  EFFECT:  Possible  explosion  due  to  inadequate  purge. 

SYMPTOM  OR  BOW  DETECTED:  No  purge  in  process  light.  FOTV 
light  not  on. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Increase  air  using  remote  manual.  Purge  for 

30  seconds. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  steaming:  1  -  Not  applicable  tc  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Explosive  conditon — actual 
probability  of  explosion  depends  on  other  factors. 


Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(b)  Maneuvering;  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  25  -  Possible  turbine  damage. 


FAILURE  RATE: 
-Electronics  « 
-Relay  = 

Total  * 


Q. 956735 

0.0445 

1.001235 
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SHIP  8  NOTE  1136  ***** 


FAILURE  EFFECT:  Increase  air  flow  to  purge  level. 

SYSTEM  EFFECT:  Could  blow  out  flame  during  low  demand  or 
light-off.  Poor  air/fuel  ratio,  smoke. 

SYMPTOM  OR  HOW  DETECTED:  Boiler  purge  in  process  light  on, 
loss  of  flame  alarm,  smoke  alarm,  combustion  air  indicator. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Switch  to  remote  manual  control  and  reduce  air 
flow. 

-SECONDARY  ACTION:  Troubleshoot  when  time  permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm— activate  remote  manual. 
<b)  Maneuvering:  34  -  Boiler  trip— troubleshoot  and  re¬ 
start  boiler. 

<c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 


Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM's. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 

-Electronics  **  0.956735 


SHIP  B  NOTE  #137  ***** 


FAILURE  EF?BCT:  Decrease  air  flow  to  light-off  level. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Black  smoke,  poor  air/fuel  ratio. 

(b)  Incomplete  combustion  and  possible  explosion  due  to 
accumulation  of  unburned  fuel. 

(c)  Low  steam  pressure. 

<d>  Boiler  trip  at  0.1  WC. 
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SYMPTOM  OR  BOW  DETECTED;  Nonvital  alarm.  Pressure 
transmitter  set  at  0.1  w.C.  Pressure  indicator  at  boiler 
front.  Alarm  and  indicators  in  engine  room  control 
console. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE: 

Effect  (a):  Verify  alarm  (smoke  or  low  air)  and  check 
indicators  for  problems.  If  pressure  indicator  show  low 
combustion  air,  activate  remote  manual.  Continue  at 
normal  cuising  speed. 

Effect  (b):  Explosion,  boiler  down.  Continue  on  one 
boiler  at  reduced  capability. 

Effect  (c):  Check  indicators  and  annuncator  for  reason 
for  trip.  Continue  on  one  boiler  at  reduced  capability. 


-SECONDARY  ACTION: 

Effect  (a):  Verfiy  alarm  and  check  indicators  in  control 
console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function. 
Proceed  with  slightly  degraded  capabilities. 

Effect  (b);  Boiler  probably  down  for  rest  of  cruise. 
Proceed  at  reduced  speed. 

Effect  (a):  Troubleshoot  system  using  analog  test  sta¬ 
tion.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  restart  boiler. 


CRITICALITY  EVALUATION:  Based  on  most  likely  events. 

137a — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm— activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

<c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

137a — Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 

137b — System  Effects: 
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(a)  Normal  Steaming:  6  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 
(b>  Maneuvering:  36  -  Explosive  condition— actual 

probability  of  explosion  depends  on  other  factors, 
(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

137b — -Mission  Effects: 

(a)  Normal  Steaming:  3  -  Possible  boiler  damage. 

(b)  Maneuvering:  38  -  Possible  boiler  damage. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 

137c — System  Effects: 

(a)  Normal  Steaming:  8  -  Turbine  MPC  reduces  RPM— 
troubleshoot  and  resume  normal  RPM's. 

(b)  Maneuvering:  38  -  Turbine  MPC  reduces  RPM— 
troubleshoot  and  resume  normal  RPM's. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

137c — Mission  Effects: 

<a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM's. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 

137d — System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip— troubleshoot  and 
restart  boiler. 

(b)  Maneuvering:  34  -  Boiler  trip — troubleshost  and  re¬ 
start  boiler. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

137d — Mission  Effects: 

(a)  Normal  Steaming;  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM's. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

-Electronics  »  0.72541 

-Switches  *  11.47 

Total  «  12.19541 


SHIP  B  NOTE  #138  ***** 


FAILURE  EFFECT:  Air  flow  not  decreased  when  boiler 
pressure  low. 


SYSTEM  EFFECT:  Low  pressure  ineeases  demand  signal. 
Possible  boiler  thermal  damage  of  cold  boiler.  F.O.  rate 
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increases  too  rapidly. 


SYMPTOM  OR  HOW  DETECTED:  Dow  air  flow  light  not  on,  air 
flow  indicator  shows  low  air. 


MOST  LIKELY  ACTION  AMD  SYSTEM  STATUS 

-IMMEDIATE:  switch  to  remote  manual  control  and  reduce 

demand  signal. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a>  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  80  -  Loss  of  protective  feature. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

<b)  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

-Electronic  ■  0,72541 

-Switches  *  11.47 

Total  ~  12.19541 


SHIP  B  NOTE  #139  ***** 


FAILURE  EFFECT:  Decrease  F.O.  flow  to  light-off  level. 


SYSTEM  EFFECT: 

(a)  Low  steam  pressure. 
(b>  Possible  flame-out. 


SYMPTOM  OR  HOW  DETECTED:  No  alarm  or  indicator — would  get 
alarms  from  lo  steam  pressure.  Could  get  turbine  run  back 
or  trip. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 


-IMMEDIATE:  verify  alarm  and  check  indicators  in  control 

console.  If  cannot  clear  alarm,  activate  remote  manual  or 
manual  control. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  test 
station.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  return  to  automatic  control. 


CRITICALITY  EVALUATION: 

139a — System  Effects: 

(a)  Normal  Steaming:  8  -  Turbine  MPC  reduces  RPM — 
troubleshoot  and  resume  normal  RPM's. 

(b)  Maneuvering:  38  -  Turbine  MPC  reduces  RPM — trouble¬ 
shoot  and  resume  normal  RPM's. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

139a — Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  5  -  Temporary  reduced  RPM's. 

(c)  Lights-Off:  21  -  Not  applicable  during  light-off. 

139b — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  3  -  Alarm— activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

139b — Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  5  -  Temporary  reduced  RPM's. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


FAILURE  RATE: 

-Electronic  *  0.56454 


SHIP  B  NOTE  #140  ***** 

FAILURE  EFFECT:  Recirculate  F.O.  with  FOTV  closed. 

SYSTEM  EFFECT:  F.O.  temperature  in  pipes  to  boiler  remain 
cold.  Boiler  fails  to  light-off. 

SYMPTOM  OR  HOW  DETECTED:  FOTV  closed  light  on.  Cannot 


light  boiler 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 
-IMMEDIATE:  Manually  open  FOTV. 

-SECONDARY  ACTION:  Troubleshoot  digital  logic  when  time 
permits. 


CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  77  -  Light-off  inhibited  or  aborted. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 

(c)  Light-Off:  24  -  Delay  in  light-off. 


FAILURE  RATE: 

-Electronic  *  1.56454 
-Relay  *  0.91 

Total  -  1.47454 


SHIP  B  NOTE  #141  ***** 


FAILURE  EFFECT:  Recirculate  with  inhibits  suppressed. 
Opens  FOTV  and  recirculation  valve. 


SYSTEM  EFFECT:  F.O.  could  enter  boiler  if  burner  valve 
open,  possible  explosion. 


SYMPTOM  OR  HOW  DETECTED:  Burner  valve  open  and  F.O. 
recirculation  light  on. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Shut  down  recirculation.  Ensure  all  inhibit 

conditions  met  by  checking  lights. 

-SECONDARY  ACTION:  Troubleshoot  when  time  permits. 
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CRITICALITY  EVALUATION 
System  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  to  this  phase. 

(b)  Maneuvering:  31  -  Not  applicable  to  this  phase. 

(c)  Light-Off:  66  -  Explosive  conditions  —  actual 
probability  of  explosion  depends  on  other  factors. 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
3 teaming. 

<b)  Maneuvering:  31  -  Not  applicable  during  maneuvering, 
(c)  Light-Off:  25  -  Possible  boiler  damage. 


FAILURE  RATE: 

Electronics  *  0.113 95 


SHIP  0  NOTE  #142  ***** 


FAILURE  EFFECT:  High  combustion  air  (poor  air/fuel  ratio) 


SYSTEM  EFFECT: 

(a)  Excessive  smoke— white. 

(b)  Could  blow  out  flame  at  low  fuel  demand. 

(c)  Low  steam  pressure. 


SYMPTOM  OR  HOW  DETECTED:  Pressure  indicator  on  boiler 
front.  No  alarm  for  high  air.  There  is  alarm  for  boiler 
smoke.  Burner  will  trip  if  flame  is  blown  out  and  burner 
management  problem  alarm  sounds.  Boiler  trip  if  both 
burners  flame  out. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS 

-IMMEDIATE:  Verify  alarm  and  check  indicators  to  determine 
problem.  If  pressure  indicator  shows  high  combustion  air, 
activate  remote  manual  controls  or  switch  fan  to  low  speed. 
Continue  at  normal  cruising  speed.  For  burner  trip,  check 
indicators  and  annunciator  for  reason  for  trip,  proceed  at 
reduced  capability. 

-SECONDARY  ACTION:  Troubleshoot  system  using  analog  cir¬ 
cuit  analyser.  Replace  defective  card.  If  not  electronic 
failure,  would  have  to  isolate  to  the  field  components 
using  meters  and  visual  inspection.  Damper  could  be  ma¬ 
nually  positioned  if  remote  manual  not  functioning 
properly. 
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CRITICALITY  EVALUATION;  Baaed  on  most  likely  events, 
la— System  Effects: 

(a)  Normal  Steaming;  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c)  Light-Off:  61  -  Not  applicable  to  this  phase. 

la— Mission  Effects; 

(a)  Normal  Steaming;  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

£c)  Light-Off;  21  -  Not  applicable  during  light-off. 

lb — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c)  Light-Off:  6.1  -  Not  applicable  to  this  phase. 

lb — Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 

Cc)  Light-Off:  21  -  Not  applicable  during  light-off. 

1c — System:  Effects: 

(a)  Normal  Steaming:  8  -  Turbine  reduces  RPM — troubleshoot 
and  resume  normal  RPM's. 

(b)  Maneuvering:  38  -  Turbine  reduces  RPM — troubleshoot 
and  resume  normal  RPM's. 

£c)  Light-Off:  61  -  Not  applicable  to  this  phase, 
lc — Mission  Effects: 

(a)  Normal  Steaming:  5  -  Temporary  reduced  RPM's. 

(b)  Maneuvering:  35  -  Temporary  reduced  RPM's. 

<c)  Light-Off;  21  -  Not  applicable  during  light-off. 


FAILURE  RATE; 
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Actuators 

AS 

1.7240 

Electronics 

sc 

8.2072 
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SK 

15.4425 
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0  -  9884 

Controllers 

as 

0.5520 

Actuators 

* 

2.5860 

Total 

* 

4.1264 

SHIP  B  NOTE  #143  ***** 


FAILURE  EFFECT:  Low  combustion  air. 


POSSIBLE  SYSTEM  EFFECTS: 

(a)  Black  smoke,  poor  air/fuel  ratio. 

(b)  Incomplete  combustion  and  possible  explosion  due  to 
accumulation  of  unburned  fuel. 

(c)  Low  steam  pressure. 

(d)  Boiler  trip  at  0.1  WC. 


SYMPTOM  OR  HOW  DETECTED:  Nonvital  alarm.  Pressure 
transmitter  set  at  0.1  W.C.  Pressure  indicator  at  boiler 
front.  Alarm  and  indicators  in  engine  room  control 
console. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE: 

Effect  (a):  Verify  alarm  (smoke  or  low  air)  and  check 
indicators  for  problems.  If  pressure  indicator  show  low 
combustion  air,  activate  remote  manual.  Continue  at 
normal  cuising  speed. 

Effect  (b):  Explosion,  boiler  down.  Continue  on  one 
boiler  at  reduced  capability. 

Effect  (c):  Check  indicators  and  annuncator  for  reason 
for  trip.  Continue  on  one  boiler  at  reduced  capability. 


-SECONDARY  ACTION: 

Effect  (a):  Verfiy  alarm  and  check  indicators  in  control 
console.  Switch  to  remote  manual  control.  If  remote 
manual  ineffective,  activate  manual  control  of  function, 
proceed  with  slightly  degraded  capabilities. 
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Effect  (b):  Boiler  probably  down  for  rest  of  cruise. 
Proceed  at  reduced  speed. 

Effect  (a);  Troubleshoot  system  using  analog  test  sta¬ 
tion.  If  problem  in  the  field,  isolate  to  component 
using  meters  and  visual  inspection.  Replace  defective 
component  and  restart  boiler. 


CRITICALITY  EVALOATION:  Based  on  most  likely  events. 

3a — System  Effects: 

(a)  Normal  Steaming:  3  -  Alarm — activate  remote  manual. 

(b)  Maneuvering:  33  -  Alarm — activate  remote  manual. 

(c)  Light-Off:  61  -  Sot  applicable  during  this  phase. 

3a — Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 
£b)  Maneuvering:  33  -  Slight  performance  degradation. 

£c)  Light-Off:  21  -  Not  applicable  during  light-off. 

3b — System  Effects: 

£a)  Normal  Steaming:  6  -  Explosive  condition — actual 
probability  of  explosion  depends  on  other  factors. 

£b)  Maneuvering:  36  -  Explosive  condition — actual 

probability  of  explosion  depends  on  other  factors. 

<c)  Light-Off:  Not  applicable  during  this  phase. 


3b — Mission  Effects: 

<a)  liormal  Steaming:  8  -  Possible  boiler  damage. 

£b)  Maneuvering:  38  -  Possible  boiler  damage. 

£c)  Light-Off:  21  -  Not  applicable  during  light-off. 


3c — System  Effects: 
(a)  Normal  Steaming: 

troubleshoot  and 
£b)  Maneuvering:  38 
shoot  and  resume 
£c)  Light-Off:  61  - 


8  -  Turbine  MPC  reduces  RPM — 
resume  normal  RPM's. 

-  Turbine  MPC  reduces  RPM — trouble- 
normal  RPM’s. 

Not  applicable  during  this  phase. 


3c — Mission  Effects: 

£  a)  Normal  Steaming:  5  -  Temporary  reduced  RPM’s. 

£b)  Maneuvering:  35  -  Temporary  reduced  RPM’s. 

(c)  Light-Off:  21  -  Not  applicable  during  light-off. 


3d — System  Effects: 

(a)  Normal  Steaming:  4  -  Boiler  trip — troubleshoot  and 
restart  boiler. 

£b)  Maneuvering :  34  -  Boiler  trip — troubleshoot  and  re¬ 

start  boiler. 

£c)  Light-Off:  61  -  Not  applicable  during  this  phase. 


3d — Mission  Effects: 

£a)  Normal  Steaming:  5  -  Temporary  reduced  RPM’s. 

£b)  Maneuvering:  35  -  Temporary  reduced  RPM’s. 

£c )  Light-Off:  21  -  Not  applicable  during  light-off. 
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FAILURE  RATE: 
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SHIP  C  NOTE  #1  ***** 


FAILURE  EFFECT:  Propulsion  system  goes  to  idle. 

SYSTEM  EFFECT:  Lose  way  on  vessel. 

SYMPTOM  OR  HOW  DETECTED:  Bridge/Sngine  room  RPM 
indicators. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Attempt  to  restore  propulsion;  go  to  manual 
operation. 

-SECONDARY  ACTION:  Troubleshoot,  repair;  restore  system  to 
auto  mode. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steamings  6  -  Dead  in  the  water. 

(b)  Maneuvering:  36  -  Dead  in  the  water. 


SHIP  C  NOTE  *2  ***** 

FAILURE  EFFECT:  Lose  control  capability  at  1  or  more 
control  stations. 

SYSTEM  EFFECT:  No  effect. 

SYMPTOM  OR  HOW  DETECTED:  Station  in  control  indicators. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Attempt  to  determine  nature  of  problem; 
transfer  control  to  another  station. 

-SECONDARY  ACTION:  Troubleshoot,  repair. 

CRITICALITY  EVALUATION 
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Mission  Effects: 

(a)  Normal  Steaming: 
£b>  Maneuvering:  12 


2  -  No  effect 
No  effect. 


SHIP  C  NOTE  #3  ***** 

FAILURE  EFFECT:  Incorrect  transfer  of  station  in  control 
SYSTSt  EFFECT:  No  effect. 

SYMPTOM  08  HOW  DETECTED:  Station  in  control  indicators. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Attempt  to  determine  nature  of  problem; 
transfer  control  to  another  station. 

-SECONDARY  ACTION:  Troubleshoot ,  repair. 

CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b>  Maneuvering:  32  -  No  effect. 

SHIP  C  NOTE  #4  ***** 

FAILURE  EFFECT:  No  station  in  control  transfers  possible 
SYSTEM  EFFECT:  No  effect. 

SYMPTOM  OR  HOW  DETECTED:  Station  in  control  indicators. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Leave  control  at  existing  station  until 

problem  resolved. 

-SECONDARY  ACTION:  Troubleshoot,  repair. 


F-137 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 
<b>  Maneuvering:  32  -  No  effect. 


SHIP  C  NOTE  15  ***** 


FAILURE  EFFECT:  Incorrect  station- in-control  indicators. 


SYSTEM  EFFECT:  None  unless  crew  takes  wrong  action. 


SYMPTOM  OR  HOW  DETECTED :  No  direct  indications;  nature  of 
problem  would  have  to  be  identified  through  voice 
communication . 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Leave  control  at  existing  station  until 

problem  resolved. 

-SECONDARY  ACTION:  Troubleshoot,  repair. 


CRITICALITY  EVALUATION 
Mission  Effects: 

<a>  Normal  Steaming:  2  -  No  effect. 
(b>  Maneuvering:  32  -  No  effect. 


SHIP  C  NOTE  16  ***** 


FAILURE  EFFECT:  1  engine  .^hutsdown  or  de-clutches. 


SYSTEM  EFFECT:  Vessel  thrust  reduction. 

SYMPTOM  OR  HOW  DETECTED:  Bridge/eng ine  room  RPM 
indicators;  engine  stop  annunciator. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 


- IMMEDIATE:  Attempt  to  bring  engine  back  on  line;  go  to 

manual  operation. 

-SECONDARY  ACTION:  Troubleshoot,  repair;  restore  system  to 
auto  mode. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  steaming:  3  -  Slight  performance  degradation, 
(b  Maneuvering:  35  -  Large  performance  degradation. 


SHIP  C  NOTE  #7  ***** 


FAILURE  EFFECT:  Lose  engine/clutch  protective  shutdowns  on 
or  inhibits. 


SYSTEM  EFFECT;  Engine/clutch  damage  if  condition  protected 
against  occurs. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  No  effect  and  no  action  if  forbidden  condition 

does  not  occr.r. 

-SECONDARY  ACTION:  If  forbidden  condition  occurs,  major 
repair/restoration  required. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  steaming:  7  -  Possible  equipment  damage. 

(b)  Maneuvering:  37  -  Possible  equipment  damage. 


SHIP  C  NOTE  #8  ***** 

FAILURE  EFFECT:  Engine  cannot  be  started  or  clutched- in. 

SYSTEM  EFFECT:  Full  thrust  not  available. 

SYMPTOM  OR  HOW  DETECTED:  Bridge/engine  room  RPM 
indicators,  engine  start  annunciator. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 


-IMMEDIATE:  Attempt  re-start  or  clutch- in;  go  to  manual 
operation. 

-SECONDARY  ACTION:  Troubleshoot,  repair;  restore  system  to 
auto  mode. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  35  -  Large  performance  degradation. 


SHIP  C  NOTE  #9  ***** 

FAILURE  EFFECT:  1  engine  starts  spontaneously. 
SYSTEM  EFFECT:  None. 

SYMPTOM  OR  HOW  DETECTED:  Bridge/engine  room  RPM 
indicators. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Stop  engine  via  atop  switch. 
-SECONDARY  ACTION:  Troubleshoot,  repair. 

CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  affect. 

(b)  Maneuvering:  32  -  No  effect. 


SHIP  C  NOTE  #10  ***** 


FAILURE  EFFECT:  Lose  split  mode. 


SYSTEM  EFFECT:  None. 


SYMPTOM  OR  HOW  DETECTED:  No  direct  indication. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Verify  split  mode  operation  not  possible;  go 

to  another  mode  manual-local  operation. 

-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b)  Maneuvering:  33  -  Slight  performance  degradation. 


SHIP  C  NOTE  #11  ***** 

FAILURE  EFFECT:  Incorrect  visual  indication/annunciator. 

SYSTEM  EFFECT:  Crew  receives  incorrect  status  information. 

SYMPTOM  OR  HOW  DETECTED:  No  direct  indication. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS:  Indeterminant. 
-IMMEDIATE: 

-SECONDARY  ACTION: 

CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 
(b>  Maneuvering:  33  -  Slight  performance  degradation. 


SHIP  C  NOTE  #12  ***** 

FAILURE  EFFECT:  Lose  pitch  control  when  going  AH. 
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SYSTEM  EFFECT:  Loss  of  speed/direction  change  control 

SYMPTOM  OR  HOW  DETECTED:  Would  be  obvious  from  vessel 
response. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Go  to  manual  pitch  control. 

-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  8  -  Incorrect  response  to 
speed/direction  change  commands. 

(b)  Maneuvering:  38  -  Incorrect  response  to 
speed/direction  change  commands. 


SHIP  C  NOTE  #13  ***** 


FAILURE  EFFECT:  Lose  pitch  control  when  going  AS. 


SYSTEM  EFFECT:  Loss  of  speed/direction  change  control 


SYMPTOM  OR  HOW  DETECTED:  Would  be  obvious  from  vessel 
response. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 
-IMMEDIATE:  Go  to  manual  pitch  control. 
-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  8  -  Incorrect  response  to 
speed/direction  change  commands. 

(b)  Maneuvering:  38  -  Incorrect  response  to 
speed/direction  change  commands. 


SHIP  C  NOTE  114 


***** 


FAILURE  EFFECT:  False  full  AH  or  AS  commands. 


SYSTEM  EFFECT:  Vessel  out  of  control. 


SYMPTOM  OR  HOW  DETECTED:  Would  be  obvious  from  vessel 
response. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 
-IMMEDIATE:  Go  to  manual  pitch  control. 
-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION 
Mission  Effects: 

14a 

(a)  Normal  Steaming:  2  -  No  effect. 

(b}  Maneuvering:  39  -  Uncommanded  speed/direction  changes. 
14b 

(a)  Normal  Steaming:  9  -  Uncommanded  speed/direction 
changes . 

(b)  Maneuvering:  32  -  No  effect. 


SHIP  C  NOTE  #15  ***** 

FAILURE  EFFECT:  Uncommanded  speed  increases. 

SYSTEM  EFFECT:  Vessel  out  of  control. 

SYMPTOM  OR  HOW  DETECTED:  Would  be  obvious  from  vessel 
response. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Go  to  manual  pitch  control. 

-SECONDARY  ACTION:  Troubleshoot  and  repair. 
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CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  9  -  uncommanded  speed/direction 
changes. 

(b)  Maneuvering:  9  -  Uncommanded  speed/direction  changes 


SHIP  C  NOTE  #16  ***** 


FAILURE  EFFECT:  Speed  higher/lower  than  commanded. 


SYSTEM  EFFECT:  Vessel  out  of  control. 


SYMPTOM  OR  HOW  DETECTED:  Would  be  obvious  from  vessel 
response. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 
-IMMEDIATE:  Go  to  manual  pitch  control. 
-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  9  -  Uncoraxaanded  speed/direction 
changes. 

(b)  Maneuvering:  9  -  Uncommanded  speed/direction  changes 


SHIP  C  NOTE  §17  ***** 

FAILURE  EFFECT:  Lose  speed/direction  control  in  maneuver 
mode. 

SYSTEM  EFFECT:  No  vessel  control  in  maneuver  mode. 

SYMPTOM  OR  HOW  DETECTED:  Would  be  ovious  from  vessel 
response. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 
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-IMMEDIATE:  Go  to  manual  pitch  control. 
-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  2  -  No  effect. 

(b>  Maneuvering:  38  -  Incorrect  response  to 
speed/direction  change  commands. 


SHIP  C  NOTE  #18  ***** 


FAILURE  EFFECT:  Lose  speed/direction  control  in  cruide 
mode. 

SYSTEM  EFFECT:  No  vessel  control  in  cruise  mode. 


SYMPTOM  OR  HOW  DETECTED:  Would  be  obvious  from  vessel 
response. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 
-IMMEDIATE:  Go  to  manual  pitch  control. 
-SECONDARY:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  8  -  Incorrect  response  to 
speed/direction  change  commands. 

(b)  Maneuvering:  32  -  No  effect. 


SHIP  C  NOTE  #19  ***** 

FAILURE  EFFECT:  Lose  speed/direction  control  in  any  auto 
mode. 

SYSTEM  EFFECT:  No  vessel  control  in  any  auto  mode. 
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MOST  LIKELY  ACTION  AND  SYSTEM  STATOS: 


-IMMEDIATE:  Go  to  nsanual  pitch  control. 
-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  8  -  Incorrect  response  to 
speed/direction  change  commands. 

(b)  Maneuvering:  8  -  Incorrect  response  to  speed/direction 
change  commands. 


SHIP  C  NOTE  #20  ***** 


FAILURE  EFFECT:  Lose  speed  control  of  l  engine. 

SYSTEM  EFFECT:  Available  thrust  not  as  expected. 

SYMPTOM  OR  HOW  DETECTED:  Engine  RPM  indicators. 

MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 

-IMMEDIATE:  Go  to  manual  control. 

-SECONDARY  ACTION:  Troubleshoot  and  repair. 

CRITICALITY  EVALUATION 
Mission  Effects: 

(a)  Normal  Steaming:  3  -  Slight  performance  degradation. 

(b)  Maneuvering:  35  -  Large  performance  degradation. 


SHIP  C  NOTE  #21  ***** 

FAILURE  EFFECT:  Erroneous  speed/direction  commands  when 
vessel  not  underway. 

SYSTEM  EFFECT:  Possible  damage  at  dock. 
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SYMPTOM  OR  HOW  DETECTED :  Would  be  obvious  from  vessel 
response. 


HOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 
-IMMEDIATE:  Go  to  manual  pitch  control. 
-SECONDARY  ACTION:  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming . 

(b)  Maneuvering:  31  -  Not  applicable  during  maneuvering. 


SHIP  C  NOTE  #22  ***** 


FAILURE  EFFECT:  Incorrect  change  rates  for  pitch/engine 
commands. 


SYSTEM  EFFECT:  Engine/CPP  could  be  streesed. 


SYMPTOM  OR  HOW  DETECTED;  Not  directly  obvious. 


MOST  LIKELY  ACTION  AND  SYSTEM  STATUS: 
-IMMEDIATE:  Go  to  manual  pitch  control. 
-SECONDARY;  Troubleshoot  and  repair. 


CRITICALITY  EVALUATION: 

Mission  Effects: 

(a)  Normal  Steaming:  1  -  Not  applicable  during  normal 
steaming. 

(b)  Maneuvering:  37  -  Possible  equipment  damage. 


SHIP  C  NOTE  #23  ***** 


FAILURE  EFFECT:  Lose  ability  to  go  AH  or  AG. 
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SYSTEM  EFFECT:  Lose  directional  control. 

MOST  LIKELY  AC ION  AND  SYSTEM  STATUS : 

-IMMEDIATE:  Go  to  manual  pitch  control. 

-SECONDARY  ACTION:  Troubleshoot  and  repair. 

CRITICALITY  EVALUATION 

“”££jl*SS!!ii«g.  8  -  Incorrect  response  to 

speed/direction  change  tesponae  to 

(b)  Maneuvering:  38  -  Inco“®^ 
speed/direction  change  commands. 


SHIP  C  NOTE  124  ***** 


FAILURE  EFFECT:  Creeh  astern  rates  inhibited. 
SYSTEM  EFFECT:  Crash  astern  Maneuvers  too  sloe. 


SYMPTOM  OR  SOM  DETECTED:  Not  directly. 

most  LIKELY  ACTION  AND  SYSTEM  status:  Dependent  on  reason 
why  crash  astern. 

-IMMEDIATE: 

-SECONDARY: 

CRITICALITY  EVALUATION 

Mission  Effects:  aoolicabla  during  normal 

(a)  Normal  Steaming:  1  -  Not  appucao 

steaming.  Tncorrect  response  to 

(b)  Maneuvering:  38  Inco“T:  ^ 

speed/direction  change  commands. 
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AI.ARH/ACTIVATC  RtMOTI  MANUAL 
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